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NOTICE. 


Ifc is too early yet to write a Prep.4.oe, but a few intro- 
ductory remarks seem to me to bo called for explaining thg 
. scope and design of the following work, as far as that can 
be done at present. 

Some mouths ago I issued a circular letter soliciting 
support for my present undertaking. In that letter I said: 

“ A work embodying in a compact form the first princi- 
ples of Forest Organisation and Working treated in a 
simple manner and taking into account the peculiar admin- 
istrative, economic and physical conditions obtaining in 
^ndia, is what is chiefly and urgently required. Data for 
sucli a work in an immediately available form do not exist, 
nor can they bo collected and marshalled together for a 
considerable number of years yet. In the meanwhile, 
Englisli Translations and Abridgments of French, (lerman 
ami Italiun books on the subject cannot fail to be extreme- 
ly useful.” 

“ Guided by these considerations I have ventured, with 
the full approval of the author, to attempt a translation of 
M. Ch. Broilliard’s recently published work entitled 
“ Cours d’Amdnagernent.” This work is designed to 
supply a textbook for the students attending the course of 
Lectures on Forest Organisation and Working in the 
Forest School at Nancy in Franco. It is not meant to 
take the place of the lectures, but only to furnish a conve- 
nient skeleton or summary, which the Lectures fill up, 
expand, and illustrate. The summary is, however, so per- 
spicuously written and so well connected together in all its 
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parts, that it is perfectly intelligible by itself and gives a 
clear and sufficiently complete idea of Forest Organisation 
as it is understood and practised in France. That system 
may have its defects, but it is, according to the elite of 
French Foresters, the best that has yet been conceived. 
But whatever the value of the system as a system, and 
granting, for the sake of argument, that the one at present 
in favour in Germany yields more satisfactory results, the 
excellence of the book is not impaired thereby as a remark- 
ably clear exposition of first principles, which after all 
possess for us a higher worth than this or that particular 
system ; for systems of Forest Organisation, like all pro- 
ducts of the human mind, are perpetully shifting and 
changing, while the first principles on which they are built 
up are eternal and immutable 

The translation of M. Broilliard’s Work will fill about 
260 pages of tho present book. Much additional matter 
will, however, be inserted on the survey and valuation of 
forests, a subject intimately connected with their organisa- 
tion, and indeed, strictly speaking, as essential a part of it 
as the formation of compartments This will be followed, 
if I have the necessary leisure, by a summary description 
of the new German system of forest organisation, showing 
wherein it differs from the French method and in what res- 
pects, in the opinion of its authors, it corrects the defects 
to which the latter is open. The book will conclude with 
an account of the progress and state of Forest Organisa- 
tion in India, and an essay on the application of general 
principles to the peculiar circumstances which we have 
to deal with here in India. This additional matter will, 
it is expected, occupy 140 pages more or less. 

Some brief remarks on the technical terms employed 
in this work will not be out of place. It is far from my 
intention to attempt to pi’ove the appropriateness of each 
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one of them. A lingua technica is necessarily a creature 
of slow growth. The terms composing’ it arc mostly a series 
of happy thoughts which do not occur to one at will, or 
to a single mind. 


No forest can. satisfy to its full capacity the wants or 
requirements of its owner without being worked after a 
well-defined plan, devised according to the rules of the 
forester’s art- A forest is not an indiscriminate collection 
of trees, poles, saplings and seedlings, any more than 
civilised human society is an indiscriminate collection of 
men, women and children. The one, as much as the other, 
must be organised into a harmonious, self-sufficing whole 
to enable it to fulfil its own proper end ; and, as in the 
one case so in the other, this organisation must bo based 
on certain first principles — the organic laws- of its being, 
growth and maintenance, true everywhere although of 
varying force with varying circumstances- 


The reader will have herein perceived the justification 
of the term, “ Forest Oroaxisation”, which appears in the 
title of this book. Besides its connotativo appropriateness, 
the word organisation is represented by the verb to organise 
and the'past participial adjective organised. To organise, 
in forest technology, is thus as expressive and as powerful 
as the French verb amenager. We have accordingly the 
following equivalents;— 

French. English. 


Amenager unc foret To organise a forest. 

Une foret am^nagee An organised forest. 

Amdn.agement des foiets Forest organisation. 

Projet ou Proces verbal d’A- 
me'nagement 


j. Organisation Project or Report. 


Amenager en futaie, en taillis. 


I To organise as high forest, as 
( copse. 


Amdnagement de futaie, de ) Higli forest, coppice organi- 
taillis j sati'OB. 
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The word working plan has for many years been in use 
in India to denote an organisation project. But' its clum- 
siness and utter inappropriateness are admitted by every 
one. Instead of the simple expression “an organised forest" 
we should have to say “ a forest that is being worked ac- 
cording to a. Working Plan," while “ to organise as high 
foresf would be all but untranslateable. Moreover 
“ Working Plan” is truly a synonym of “ Working Draw- 
ing” or Working Map’’, so that if we would rather not part 
with an old friend, let us by all means employ it to denote 
the plan or map of an organised forest, viz. that on which 
are marked the various Working Circles with their res- 
pective Blocks and Compartments distinguished by serial 
numliers or characteristic letters. 

Tlic author of an Organisation Project I have designa- 
ted by the French terra A menagiste. The expression “ Forest 
Organiser" or sijnply “ Organiser” would have been expres- . 
sive enough but hopelessly awkward. Mr. Kibbentrop 
has used tlie word “ Taxator,” which is however not less 
foreign to English cars than A menagiste, and possesses 
besides the decisive disqualification of moaning not an 
organiser but a mere appraiser, one who makes enumera- 
tion and valuation surveys and does nothing more. To 
those who object to tho introduction of a foreign word it 
would bo easy to retort by asking them to give up tho 
words lieutenant-general, echelon, regimerd, cuirass, glacis, 
chaperon and a host of other anglicised French words. 

The technical terms relating to sylvicultnre that have 
been adopted in the present work are, with rare exceptions, 
those employed by Mr. Smythies and myself in our trans- 
lation of M. Bagneris’s excellent little Manuel. I need 
point out only a single exception, viz., the substitution of 
the word “ Cleaning” for “ Weeding” to denote the im- 
provement cutting called by the French ‘‘ NettoiemenC 



V 


To weed is used in every day language to express a definite 
idea specifically different from that conveyed by the French 
term just quoted ; aud we ourselves as foresters must 
continue to employ it iu that sense. Hence to avoid an 
ambiguity it Avas necessary to look out for another word 
sufficiently expressive for the purpose. “ Cleaning," I 
must say, does not satisfy me, but, although I have puzzled 
myself very much, a better word has not suggested itself 
to mo. 

As regards generally the technical language employed 
in this book, I shall feel that I have attained my object, 
if I have succeeded in making myself at once intelligible. 

In conclusion, I must apologise for the delay that has 
occurred in issuing the first fascicle. The fault has been 
entirely that of the printer. But he has now promised 
to bo more punctual, and I hope to bring out the next twoi 
fascicles Avithin three months of the present one. 

Dated Khandwa. 

7th December 1880. 

E. E. Fernandez. 






PREFACE. 

This work is only the second edition of the Course ot 
Amenagement, published in 1860, by M. Nanquette. It is the 
continuation of tlie Course of Lectures founded at the Forest School 
thirty years ago, and delivered ever since with the modifications 
which time and experience have made necessary in so young an art 
as the Organisation of Forests. The main principles are what they 
were in 1860j only owing to facts established since then, certain points 
have acquired more prominence, while others have had to be aban- 
doned altogether. Besides this, tlie study of a variety of forests 
situated all over France, which, thanks to the kind initiative of 
M, Far^, at that time Director General of Forests, the Professors of 
the Forest School have been able to pursue year after year since 
1869, has enabled them to define in a precise^ manner the more 
important ideas and to develope the Course by the addition of new 
ideas and illustrations. 


The publication of this work is Intendod to enable our students 
to follow more easily the Course of Lectures on horest Organisation 
by putting into their hands a succinct exposi of abstract principles 
and theoretical studies of a kind quite new to them. It is prece- 
ded by an Introduction meant to impart a fair idea of the constitution 
and distribution of the forests of France, and of the task our forest 
officers are called upon to fulfil. 

The First Book presents', in a summary manner before the student^ 
the essential facts connected with the various Regimes, and explains 
the fundamental ideas on which the exploitation of forests is based, 
and which are the laws themselves according to which forests are 
to be worked. It was not an easy task to treat of the question of 
choice of Regime after the masterly comparison of the various 
Regimes made by Messrs. Loreutz and Parade in their “ Course of 
Forest Culture.” But this subject necessarily stands at the very 
threshold of our course, and there was thus no alternative but to 
recall the principal points. This we have done in a simple manner, 
in a form different to that adopted in the book in question, to which 
our readers will refer with the greatest profit ta themselves. 
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The of tlie principles of Exploitability, al together peculiar 
to forests, and so important and difficult besides, has seemed to us to 
require some further development suggested to us by the condition of 
our forests, which is growing every day more and more precariops iii 
the times in which we live. To speak truly, there are only two different 
classes of circumstances under which forests are exploited ; either 
tlioy are utilised when mature like all other fruits of the earth in 
general, or they arc cut prematurely as a speculation in view of 
securing a high rate of interest on capital expended. In order to 
render this idea clear, we have adopted the term Economic Exploita- 
bility to express the state of a forest worked under the lir.st class of 
rircumstauces, because they are in strict conformity with the general 
economy of the State or the public good. This Exploitability^ as we 
shall sec, comprises, according to the results sought, or to the cir-' 
curnstances under which it is applied, (1) i\\Q '' Exploitahilite 
ahaohuE of the “ Coarse of Forest Culture,” (2) the Exploitability 
relative to the most useful produce, wliich may be more simply 
termed Qualitative Exploitability, because it furnishes the most uso- 
lul ligneous proilucts employed in the aits and manufactures, and (3) ,, 
National Exploitability, suitable for adoption in blocks of vogular ’ 
liigh foiest. In the same manner we have adopted tlie term “ Com- 
mercicd Exploitability to denote, as opposed to Economic Exploita- 
bility, the circuin.stances iiiulor which a forest is worked with a view 
to ol)taining ihe liiglie.st possible rate of interest on capital invested. 
In this respect, wli:it is far more important than mere words, are 
]»rinciplcs. In France these latter have iilwjiys remained tlic same, 
and it is interesting to note imre lliat at the French Forest School 
the fundjimeutal jirinciplos on which the working of forests rests, 
viz, Natuhal RiaJKNKKATioNT and the Most UsEFUt. Puoditction 
have never been questioned. 

The Second Book, which treats of the operations common to 
all Forest Organisation, explains in the first place how to set about 
in order to study a given forest, by dividing it into compartments 
and then describing each of these compartments and drawing up the 
statistics of the forest. It gives in the second place the rules to 
observe in forming Working Circles, Which are perfectly independent 
portions of one and the same forest. Next it describes the special 
procedure to follow in order to determine, in the various cases that 
may occur, the rotation or age at which the standing crops should 
bo out, La^itly, this Book ends with an exposd of the circumstances 
wliich reguintethe order to ho observed in the exploitations. 
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These general tacts and studies, indispensable in the case of every 
forest without exception, whether they are detailed or take a broad 
general view of the forest, whether they head the report or are 
implied and understood, lead one, so to say, on to the very thresh- 
old of the Organisation Project. Accurately observed and carefully 
thought out, they guarantee the proper carrying out of the prescrip- 
tions which arc to regulate the treatment and the exploitation of 
the forest. Incorrectly noted or carelessly worked out, they make 
loTom for all kinds of errors, even of the moat grave character, a 
circumstance which cannot i)ut render defective some portion of the 
Organisation Project, or be an obstacle to its proper execution. 

As regards our Course, this Bool; is perhaps the most importau t 
part of it. Once the student has gone, methodically and with a 
thorough understanding of the facts, through the ])ractical work 
which it describes, his mind will be able to take in at once the whole 
subject of Forest Organisation, the various combinations, rules and 
l^rinciples that enter into it becoming perfectly clear to him. We 
will even go further and say that we do not fear to assert that it is 
almost impossible to ac(|uire a full and complete ^cnowledge of any 
forest without possessing both a theoretical and practical kuow- 
ledgc of the operations described in this the Second Book. And 
tills is the reason why we have therein entered iuto an exhaustive 
and detailed account of those operations. 

The Tliird Book treats of the general featuics of the Working 
Plan for high forests. With reference to the subject of a sustained 
. yield in the State Forests, we have established the fact tliat it is 
often expedient to subordinate it to tlie treatment applied and to the 
requirements of the future, because every year it becomes more and 
more clear that it ought to make way for the savings that must be 
effected in order to enable these forests to yield the most useful pro- 
ducts, viz. large timber, the scarcity of which is already felt in France. 
Moreover, the method of Forest Organisation by Area is described 
here in the same spirit in which it has always been taught at the 
Forest School ; but, thanks to a more intimate knowledge of facts 
since acquired, we have been able to separate it from purely 
theoretical considerations and to place it before the student in an 
entirely practical light. 

The study of the organisation of regular high forests, which is 
more complete in itself and, all points considered, more natural than 
of that of copses, is the best beginning to make in the theoretical and 



practical study of Forest Organisation. One can scarcely understand 
sufficiently the rearing of copses without having an intimate acquaint- 
ance with that of high forests ; and similarly one cannot appreciate 
thoroughly the complex facts and the difficulties to be met with in 
organisl^ng copses without a knowledge of the organisation of high 
forests Far then from seeking in the organisation of copses the 
key to the organisation of high forests, we consider that we must 
begin by studying this latter, even although we may not actually 
have to put it into practice, in order to master in a sure manner the 
general rules which govern all forest organisation. 

In the Fourth Book, devoted to the organisation of irregular high 
forests, we have treated in a general manner the Selection System 
and developed the theory of the organisation of forests treated in 
accordance with that system. The necessity of this course seemed 
to us to be proved by the more active working of our mountain 
forests, following inevitably upon the opening up of lines of trans- 
port and the rise in tlio prices of standing timber. Moreover, the 
study of tins subject throws no inconsiderable light on the organisa- 
tion of forests under transformation from the Selection System to the 
Natural Method with Thinnings, and may serve to modify it, as far 
as regards the selection fellings that are temporarily continued in 
such forests, after the work of transformation has been commenced. 

With re,?pect to irregular high forests of broad leaved species, we 
liave almost limited ourselves to giving an example of the various 
operations they require. The practical application of the theory 
acquires, in their case, so much more importance than the pure 
theory itself, that outdoor work which forms an indispensable part 
of our Course, is alone capable of enlightening the youthful minds of 
our students as to the difficulties offered by the organisation of this 
class of high forests and the means of resolving them. 

The Fifth Book has for subject the organisation of copses, both 
simple and compound. The Coppice Regime is applied more widely 
than any other in France. However inferior the produce it yields 
may often be, it deserves on that account to be profoundly studied* 
But the organisation of copses cannot be properly effected, whatever 
the general opinion to the contrary may be, without a knowledge of 
the cultural facts connected with the constitution and growth of 
copses, and without a clear appreciation of the results to be sought 
iu the annual selection of the standards. Wc have hence been led, 



not to study, as a preliminary step, the rearing of copses with all the 
developments it is capable of, but to lay down its main points in so 
far as they are connected in an indissoluble manner with the orga- 
nisation of such forests. 

As regards simple copses, we have sought to demonstrate the 
advantages, hitherto too much misunderstood, of adopting a long 
rotation. The desirable harmony between a good division of a forest 
into coupes and the natural configuration of the ground, the esta- 
blishment of surrounding belts of denser forest which protect at the 
same time that they adorn, the necessity of an effective fence, all 
these are so many facts often lost sight of nowadays. It was ex- 
pedient to recall attention to them. 

With respect to Coppice witli Standards we have, by means of 
the definition itself, clearly indicated the object to be sought in this 
method of treatment. We have then described the means of attain- 
ing this end, Istly with the aid of a good selection of Standards, and, 
2iidly,by the organisation Itself of the forest, Thenumber of Standards, 
more precious than the underwood and valuable in direct proportion 
to their size, ought only to be limited by their own requirements as they 
spread themselves out and not by any theory or fixed idea as to 
allotting a certain amount of space to the underwood. The price of 
large timber brings into clear prominence the truth of this doctrine, 
which is the true basis on which the treatment of copses with stan- 
dards rests, and is besides in perfect conformity with the prescriptions 
of the Royal Edict of 1827, as it was with those of the Edict of 1669. 

We have given a specimen Working Plan of a Working Circle 
of copse and an example of a really practical Selection Plan for 
Standards, which explain how the general theory of the organisation 
of copses, both simple and compound, is applied in practice. With 
respect to the control of the exploitations, a specimen form, in which 
a record of the exploitations ought to be kept, will be found in its 
proper place. It may be used for coppice as well as high forest 
^ exploitations. 

With regard to the auxiliary operations to be carried out in copses, 
such as thinnings and the pruning off of epicormic branches, we have, 
entered into some details, which cannot well be omitted from our 
Course, for the organisation of copses with standards, so simple as 
it appears at the first glance, is of itself necessarily incomplete, at 
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least iu so far as the standards are concerned. The result is that 
the rules to be observed in the execution of certain auxiliary opera- 
tions, as , for example, in the selection of standards, form a neces- 
sary complement to the Organisation Project for a copse. 

The reserved fourth of communal forests^represent taken together 
a considerable area, and are for tho most part treated as 
copse. We have brought together the statutory prescriptions con- 
cerning them, showing how they do not require any Organisation 
Project. And we have indicated the principal points to attend to 
in treating these portions of larger forests so valuable not only in 
themselves, but also on account of the indirect service they render 
in guaranteeing, under most contrary circumstances, the conservation 
and preservation of the whole forest. 

In the Sixth and last Book, treating of the methods of converting 
copse into hig!' forest, we have endeavoured to give a clear 
idea of a good Organisation Project by laying down the principles 
and the general rules that guide such operations. We have laid 
particular stress on those conditions of production which render 
conversions necessary and on the cultural operations which can 
alone bring them to a successful issue. We believe that in so doing' 
we have placed before the student the question in its entirety. In 
order to resolve it by drawing up an Organisation Project for a given 
forest and by carrying out that Project during the whole period of 
time which such an undertaking requires, one must be thoroughly 
conversant with the practical working of forests and the methods of 
observation required by cultural phenomena, and practised in the 
manipulation of Organisation Projects for the working of high 
forests as well as of copses. We eaiiiiut therefore profess to teach 
in a book how to draw up Organisation Projects for the conversion 
of copses into high forests, much less indeed than any other kind of 
Organisation Project. 

After mere theoretical studies it would be foolish to think of 
drawing up an Organisation Project, or even to execute any cultural 
operation whatsoever. To do so would be as rash as to undertake 
the construction of a large building the moment one has finished 
■attending a course of lectures on Arthitecture. The Course taught 
at the Forest School must hence only be considered as an Introduc- 
tion tc the study of Forest Organisation. The outdoor work done by 
the students duriug the summer is quite as necessary as the Ihooretical 
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studies. It is only while engaged in that work that the mind opens 
itself out to a true knowledge of the forest under examination, and 
is able to grasp the complex relations with one another of the dif- 
ferent parts of an Organisation Project, as interdependent and in- 
separable one from the other as Sylviculture and Forest Organisation 
are themselves. 

But one or two practical studies in drawing up Organisation 
Ptojects does not suffice to complete the education of the Am( 5 na- 
giste.f To be master of the theory as well as of the practice, one must, 
to speak truly, have studied under various conditions both organised 
and unorganised forests, have devoted to the work the important 
element time, without which the mind is incapable of assimilating* 
the knowledge it acquires of facts — in a word, have been in a position 
to observe, compt^re, and judge for oneself. 

Within the compass of a few lines serving as a conclusion to this 
work, we have endeavoured to point out that every Organisation 
Project is a ^vork by itself, special to the forest it concerns and of 
necessity different from every other Organisation*Project. It is this 
very circumstance that is a criterion of its merit and that makes 
it 80 interesting, but it is also one which constitutes its difficulty. 
And a correct appreciation of the difficulties presented by the prac- 
tical exercise of an art is a quality that belongs only to those minds 
that have already mastered its secrets. 

In an Appendix we have added two short notes, one on mountain 
forests given over to grazing, the other on pine forests exposed to 
fires. These notes are intended to furnish a few useful facts and 
hints, and will in any case serve to show the reader how, so to 8 ay> 
unlimited a field for study and practice the organisation of forests 
presents in France, owing to the diversity of conditions found in 
them. This very diversity makes us afraid to give examples of 
Organisation Projects, which must either be imperfect or applicable 
only to a few forests possessing the same characteristics. We have 
therefore limited ourselves, on the score of examples, to giving a 
specimen form for keeping a record of the compartments of a 
forest in, and an analysis of a compound coppice cutting. 


t A convenient term to denote the person commitsioned to draw up on Organisation 
Project. 
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This rolume which M. Nanquette, whose humble disciple I am^ 
has asked me to publish in my own name, is his handiwork more 
than wine. As for myself I have only re-written the Course, which 
I learnt at his feet. He has even been kind enough to revise my 
manuscript and retouch with his own hand the more important por- 
tions. It will hence not be affirming enough if I say that it is our 
joint work. If the form is chiefly my own, the matter is princi- 
pally his. 

Ch. Broilliard. ‘ 

Nancy, May 1878. 
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COURSE OF FOREST ORGANISATION. 


INTRODITCTION. 


It is the conservation and development of the forest wealth of 
France that forms the object of the^teaching at the Foi’est School. 
Hence before commencing the study of the course of Forest Organisa- 
tion* properly so called, it is useful to cast a coup dccil over the dis- 
tribution of the forests of France and the wants that are to be 
satisfied by the produce ftirnished by them. 

Alsace and the portion of Lorraine wrested from us contain 
1,260,000 acres of our best forests. What still remains, neverthe- 
less, comprises nearly 22,500,000 acres, as fcdlovvs : — 

Acres. 

State Forests ... 2,417,895. 

Forests belonging to commerce and public foundation. 4,650,733. 

Private Forests... ... ... 15,432,472, 

^ In other words our forests together occupy more •than a sixth of 
the area of France. We do not here include the ground covered by 
solitary trees scattered here and there on land under agriculture or 
pastunage, no more than the trees growing in hedges, along roads 
and canals, and in avenues and parks. 

Nevertheless, the actual production of timber in France already falls 
far short of present recluiremcuts, and the state of matters is growing 
worse every year. We have to import even now more large timber 
from abroad than we produce at home, and we pay the foreigner on 
this account alone a tribute of £ 6,000,000. This sum represents the 
value in our ports of wroughtwood, i, c. beams, scantlings, boards, 
staves, &c., obtainable from 70,634,000 cubic feet of deal wood in the 
baulk and 17,658,500 of oak. 

These enormous quantities of imported wood show clearly that 
our area does not suffice for the production of timber. It is true 
that besides area there are other considerations which combine to 
produce the same result one way or the other, the chief among 
these being time and the actual state of the growing timber. But 
these essential elements cannot be made to work on our side in 
forests periodically brought under the axe, except with the aid of 
good Organisation Projects. 

2 
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iNTUODUCTlaN, 


Out of tlio 22,500,000 acres under wood in France jtisf a little 
over 7,000,000 are under State luanagerncut, and, therefore, in a posi- 
tion to be treated with a view to the production of large’ timber* 
Tlie remainder is in the liands of private individuals, and cannot be 
relied upon to furnish for the national consumption any constant 
considerable supply of timber. It therefore behaves us for the pros- 
perity of the country to obtain as large a quantity as possible of 
large timber from the State and Communal Forests. To estimate the 
extent of this task wo must ascertain in what condition these forests 
are, and in what proportion they are treated 

(i.) as High Forest, the principal object of which is the produc- 
tion of timber. 


(ii.) as Simple Coppice, which aims chiefly at producing fire- 
wood, and 

(iii.) as Compound Coppice, which combines the two preceding 
/nothods of treatment. 


High Forest < 


.1,000.000 1 
* 1 , 500 , 000 1 


This proportional distribution is indicated approximately in the 
following tabular statement: — 

Acres, 

( Belonging to the State..,.. 1,000,000) 

< Do. do. Communes and to 

( * public foundations 
(^Belonging to the Slate, (two- 
I thirds at present under 

(Compound ; Conversion into High 

Coppice 1, Forest) * about 1,250,000 j ' 

[ Belonging to Communes and I 

to Public Foundations 2,500,000 J 

Simple ( Belonging to Communes and to Public 
Coppice \ Foundations 750,000 


1 


Total 7,000,000 

Private forests arc fairly uniformly distributed throughout the 
country. Fiuch Department possesses an aggregate extent of such 
forest varying from 100,000 to S00,000 acres. Still there are a few 
notable exceptions, such as the Gascon Liandes which are covered by 
an immense forest of the Pinus Pinaster, and tlie Var, the Dordogne 
and the Nibvre each of which contains extensive tracts under simple 
coppice and scrub. 

As regards the forests under the control ol the Forest Department, 
they are very unequally distributed. We have attempted to give 
8 OU 10 idea of their distribution in the following Table, in which we 
har*. di>ided France into nine forest regions of nearly equal extent 



lOTEODUCTION. 


11 


TABLE SHOWING THE DISTRIBUTION OF FORESTS 
IN FRANCE. 


REGION. 


43 

ao 


O 

o o 

a i3 
5 
o o 
^ 43 

52; 


3 

c3 

<D 


I 


department. 


iNord 

Pas-de-Calais . 
Somme 


Eure .... 
Calvados. 
lAisiie .... 

Oise 

Seine .... 


Soine-et-Marne 


Manche 


CO 

<D 

CO 


|C6tes-du-Nord.. 

iFinist^re 

iMorbilian 


a» 

.b « 
o p 

O 

3 ce 

< o 
43 O 

M CO 

■ ^ ^ 05 

|*-J c« o 

CO 

c5 CO 

S 


jMayenne.. , 
|Mairie-et-Loire.. 

|Yend(5e 
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The northern coast country and'that round Paris comprises the 
richest and best cultivated provinces that feed Paris. The agricultural 
produce of this region, which is remarkable for the industrial char- 
acter of its cultivation, represents, area for area, double the average 
value of all the regions taken together. This average is £4,360,000. 
The forests here are relegated to the least fertile soils, and those under 
state control occupy only 505,000 acres or about 3 per cent, of the 
total area of the region. They yield the very best descriptions of 
wood and timber, especially in the level country of the Department 
of the North. The Lower Seine is distinguished for its fine beech 
forests. 

The country round Paris, comprising the five last departments 
of the region, is one of the best wooded districts of France. The 
sandy composition of the soil has preserved from agriculture 
1,000,000 acres of both state and private forests distributed in 
large blocks. These comprise one-sixth of the area of the entire 
region, being the average proportion for the whole of France. But 
here the State still owns more than one-fourth of the aorffregate 
wooded area, including extremely rich forests, such as that of 
Vi Hers Cotterets, and others of great beauty like those of Compiegno 
and Fontainebleau, 

The Armorican Plateau, abounding in furze, possesses scarcely 
any true forests, or, at least, is the ])oorest wooded region of all. In 
the midst of the moors and heather rise up a few groves or small 
woods belonging to private owners. The few exceptions of woods 
still remaining state property, lie scattered about here and there, 
and only serve as evidence that at one time Brittany did possess 
forests. Fortunately the hedgerow trees planted between estates, 
the sea which brings cheap wood from the northern countries of 
Europe to the very doors of the population, and the cool ocean 
breezes that are constantly blowing attenuate to a great extent the 
effects, economical and climatic, of forest denudation. The three 
departments of la Manche, of the Mayenne , and of the C6tes-du- 
Nord have really no forests or woods under state control, and 
throughout the whole district such a thing as a communal forest is 
unknown. 

The plain of the Loire, the region of high forests of oak, forms in 
the centre of France a generally fertile district, yet, nevertheless, 
intersected by large barren areas. On one of these stretches the 
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forest of Orleans, our most extensive plain forest, containing 85,000 
acres all belonging to the State, worked as copse wood and im- 
poverished long ago. On the other side of the Loire, to the south, 
lies the Sologne,'a poor district, which was covered with fine forests 
three hundred years ago, but has since been denuded and become 
private property, the owners practising largely both Agriculture and 
Sylviculture. Here we could find 500,000 acres fit for high forests 
capable of producing all the oak timber that we now obtain from 
abroad. The district of la Brenne, more feverish still than the 
Sologne, could also contribute towards the same end on a magni- 
ficent scale. Indeed it is in the mild climate of Central France that 
we find our finest high forests of oak ; as instances we need mention 
only the forests of Belldme, of Bersay, and of Troncais, too little 
known, although so deserving to be known. But these forest masses 
preserved here and there are as rare as they are valuable. In the entire 
region the forests under State control do not comprise more than 
412,500 acres, or 2^ percent, of the total area. 

The North-East region, with the seven Departments which now 
remain after the cession of Alsace and part of Lorraine, is still the 
richest of our forest districts. One-fourth of its area is occupied by 
forests, and these good forests — copses with standards in the plains 
and high forests of silver fir in the hills. In other woids, the wooded 
area aggregates 2,750,000 acres, of which 1,125,000 acres belong to 
private individuals, the same acreage to Communes, and 500,000 
acres to the State. These forests, so beneficial from a climatic 
point of view in an entirely continental region, produce on the hills 
and mountains very valuable and esteemed timber. In the spaces 
intervening between them, agriculture is prosperous and obtains 
from the soil produce, the value of which, £4,480,000 per Depart- 
ment, exceeds tlie average in France and is daily increasing. It is 
a fact to be noted that the forests improve as you go from the 
plains of Champagne to the highest ridge of the Vosges, at the same 
time that the proportion of them belonging to the State goes on 
increasing. To see this, we may, for example, compare the hill near 
Bheirns with the valley of G^rardmer. The first, a large circular 
round topped hill, situated between Rheims and Eperuay, wears a 
girdle of all the finest vines of Champagne; the top is crowned 
with a forest of about 68,000 acres (7,130 acres state, 5,130 com- 
munal, and 55,150 private), which produces oak of excellent quality, 
just what is wanted by the vinegrower. But the greater portion of 
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this forest is in the hands of private owners, and yields at this day* 
only small wood. On the contrary the steep slopes which 8urroun<i 
the lakes of the G^rardraer Valley, are clothed with 15;000 acres of 

rich silver fir forests^belonging to the State; and these bare rocks,. 

tliat would have been utterly barren if denuded, produce every year* 
from 883,000 to 1,060,000 cubic feet of timber.O) 

Bur^^iindy and the neighbouring provinces of Franche-Comtd and' 
Nivernais, form together a rugged region, the principal and' central 
portion of which is the valley of the Seine. In the lowlying parts of 
this valley, the chief cultivated crop, as in the level country of the 
Garonne, is Indian Corn. The valley also produces fine oak. In 
the east of this region, the range of the Jura bears silver fir forests, 
which are the most celebrated we possessj if not for their extent, at 
least for the size and excellence of their timber. In the west the 
table laud of the Cote-d’Or and the Morvan range of mountains are 
covered with copies throughout more than half their area. The 
re^^ion is thus well wooded, as it ought to be near the source of 
larcre rivers. But the 3,500,000 acres of its forests, representing one- 
fourth of its entire area, are distributed between the State, Com- 
munes and private owners, the respective shares being the largest 
for the last class of proprietors, and the least for the State, the exact 
reverse of what the topography and general interests require. Thus, 
although the productive capabilities of the soil are admirable, yet it 
is the exception to find these forests in a satisfactory state. 

The Alps and Provence, enriched by arborescent cultivation and 
impoverished by migratory flocks of goats, comprise the six depart- 
ments lying to the east of the Rhone. It contains the highest 
mountains to be found in France, grouped together to form a huge 
range. Originally, in the Ci)urse of nature, forest growth clothed 
the mountain sides up to the limit of woody vegetation, viz., from- 
about 6,60J to 8,200 feet. Owing to absence of lines of export, the 
forests possessed no market value. They were destroyed. Scat- 
tered trees more than five centuries old, dead stools, falmost inde- 
structible in the climate of the Alps, these areVtanding witnesses of 
the fact in many a denuded canton. The destruction of the forests 

(l) Alsace-Lorraine, one-third of whose extent is wooded, contains 375,000 acres of 
State and 500,000 acres of communal forests, oeing 23 per cent, of the total area. 
It has besides 250,000 acres of private woods. These forestS' occupy all the inoun* 
tun country and are well distributed in the level portions of the double province, 
ihey supplied the wants of a population numbering 260 souls per nquare mile, and 
expend besides excellent timber to Paris. This portion of France was thus at one 
and the bame time one of the best wooded and most thickly peopled. 
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ind the injury resulting from unrestricted grazing have given an 
5 ver widening field to landslips and avalanches, to torrents and 
nundations. At the present day scarcely one-eleventh of the ori- 
final area, about 1,255,000 acres, of which a large proportion con- 
usts of bare rock, remains under the conservation of the State. It 
s nearly all communal woods given up to grazing. These woods 
)resent themselves in broken, seedy looking patches or strips, the 
•emains of former primeval forest. In spite of this ruined state 
:hey are still a priceless possession. They afford the inhabitants 
}oth fuel and shelter, and considered as materials to use in restoi- 
ng the forest, they offer the most sure means of preserving and 
ehabilitating those districts. For there indeed the forests, the 
loil and the inhabitants must prosper or perish together. The popu* 
ation of the Higher and Lower Alps has doubled itself within the 
ast century, and yet is only in the proportion of 50 souls to a 
quare mile. The restriction of grazing in the Alps, a measure of 
he highest necessity, would entail on the inhabitants but very 
imall sacrifices, for the greater portion of the land there commands 
\ rent of only about 8 peace an acre. The private forests borne 
n the district cadastral lists as containing some hundreds of thou* 
lands of acres scarcely deserve the name of forest, and are generally 
vorth extremely little. To such a point does this go that these 
lo-called forests have occasionally been given up by the owners, 
nore anxious to avoid the reality of paying a tax than to maintain 
ind keep up the delusive idea of an imaginary income. 

Tlie mountains of Central France are still more denuded of wood 
Iian the Alps ; but happily the soil there is not liable to erosion, 
ind the climate is moist. The remains of all the old forests and 
jome recent reboisements, concentrated for the most part in the 
Puy-de-D6me, do not occupy even the eighth part of the area of the 
mtire region. The forests under state management aggregate only 
187,500 acres. In the last century Auvergne still sent its silver fir 
to Paris ; at the present day not a vestige of this tree remains in the 
province. And yet there are in this region hundreds of thousands of 
acres of which no use whatsoever is made, and extensive tablelands 
from which the most laborious people in France can only eke out a 
miserable existence. The cultivation of the sweet chestnut, (acul* 
ture that yields but small profits, and a fruit that affords but little 
sustenance,) is one of the universal obaracteristics of the region ; but 
3 
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it requires sheltered loealitles. The plateaux and mountains, of this 
region present, instead of forests, more than 2,500,000 acres of 
moors, pastures and ling bushes, and the value of the annual agricul- 
tural produce is on an average only £2,880,000 per department. 

The ten departments included between the two seas in one direc- 
tion and the Central Plateau and the Pyrenees in the other, forms a 
zone which is not without some analogy with the region just de- 
scribed. It is equally poor in forests. These, moreover, are confined 
to a few isolated points, and abound in the sweet chestnut, which 
delights in the silicious soils surrounding the mountains of Central 
France. But below the zone of the sweet chestnut, the climate is 
milder and suited to the cultivation of the vine. It is this shrub 
which above every other thing makes the fortune of the region, for 
this region produces nearly half the wine grown in France and unites 
in itself all the great centres for the manufacture of brandy. The 
two Departments of the Lot and of the Dordogne do not possess’a 
single forest under the management of the State, The remainder 
are still worse off, and the area they possess under wood is extremely^ 
large compared to the value of the contained stock. They consume for 
casks for holding their wines and spirits an enormous quantity of 
wood. This they import from the level country of the Loire, the valley 
of the Sa6ne, from the United States, from Italy, and, above all, from 
Austria. They produce no portion of it themselves. The wood, 
excluding fuel, yielded by the 2,000,000 acres of forests now remain- 
ing, and belonging to private owners, consists chiefly of vine props 
and hoops for casks. 

The Pyrenees, the Landes of Gascony, and Corsica present the 
ordinary aspects common to wild pastoral and forest regions. In 
spite of this, they do not possess any extensive area under the con- 
trol of the Forest Department ; all that remains to them of such 
forests does not aggregate even 1,250,000 acres or one-half the per- 
centage obtaining in the North-East region. As regards the pri- 
vate forests, the acreage of which is more than double that of the 
state forests they may be almost left out of account. As a rule they 
are not meant to furnish wood, but pasturage and resin. 

The six Pyrenean Departments were at one time well woode(||^ 
The Valley of the Adour would have sufficed alone to supply the 
wants of the State Navy both in respect of oak and pine and 
firwoQd. But since the days of Henry IV. the forests of the 
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Pyrenees have gone on steadily falling off In extent as well as in 
condition. Each century diminishes what it receives by half. 
Moreover,. during the last century the big trees were felled or des- 
troyed in masses. Prescriptive rights of a most disastrous nature 
and unlicensed grazing have completed the work of destruc- 
tion, and at the present day one third of the area of the state 
forests consists of blanks. The forests belonging to Municipalities 
are universally relegated to hill tops presenting the greatest 
• difficulty of access to cattle. Whereas in the Alps the grazing begins 
in the highest forests and works on downwards, in the Pyrenees, 
on the contrary, it begins by attacking those lowest down and works 
its path of ruin upwards. The condition of the communal forests 
just referred to is even sadder than that of the state forests. Never- 
theless they still cover large areas, which due control exercised over 
the grazing would suffice to restore iu a short time. 

The Landes of Gascony contain at the present day 1,750,000 acres 
of pine forests belonging for the most part to private proprietors. 
The pines are tapped for resin without the moderation necessary for 
•their proper development and longevity. But the State has an 
opportunity of setting the right example in the wooded dunes it still 
possesses, for it is possible to combine the production of resin with 
that of timber. 

In Corsica private forests are represented chiefly by the 
makis. But 112,500 acres of valuable forest, now free from 
grazing and all prescriptive rights, still remain to the State. 
A little husbanding and thrift in the exploitations for half a 
century, while waiting until the standing stock has acquired some 
value, will bo sufficient to transform in the most happy manner 
these forests, which, very soon perhaps, will be a last and supreme 
resource for the island. Under the effects of grazing, the forests 
made over in full proprietary right to Communes, in lieu of the pre- 
scriptive rights formerly enjoyed by them but now bought off, are, it 
is said, visibly disappearing. 

The distribution of the state forests in France is quite different 
from that of the communal woods. The former are grouped together 
in large masses chiefly in the North-East, in Lorraine, in Burgundy 
itid in Champagne. The better amongst them have descended to 
us from the domains of the ancient Dukes and Counts of those pro- 
vinces. The neighbourhood of Paris, Normandy, and the banks of 
the Loire still contain some very fine forests belonging to the State. 
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These forests originally formed a part of the royal domains. In the 
south it is only in the county of theFoix (Department of the Arie?ge) 
that we now find a large forest area belonging to the State ; this 
was the patrimony of Henry IV. Unfortunately half of it consists 
at the present day of pure blanks. The state forests in Corsica, no 
less important than those just referred to, labour under unfavorable 
economic conditions. The dunes of Gascony have now been fixed by 
a young pine forest raised by the State, which still possesses ^ the 
greater portion of it. In the last place, as a result of the confiscation 
of the property of religious houses effected under the decree of the 
National Assembly of 19th December 1789, the State owns a few 
forests in every Department, twelve excepted. But the mountains 
of Auvergne and the elevated peaks and ridges of the Alps are 
almost without state forests. 

The forests belonging to Communes, which compose two-thirds of 
the whole area managed by the State Department, are found, so to 
say, in one huge compact mass east of the meridian of Paris. This 
line, passing through Dunkirk, Beauvais, Paris, Bourges and^ 
Carcassonne, cut# France Into two halves, one of which contains all 
the communal forests, the other none at all. The communal forest 
is an institution totally unknown in the west of France. The con- 
stitution of communal property and even of the Commune itself 
probably grew out of different circumstances in the east and in 
the west. 

There is, however, one grand exception to the rule that there are 
no communal forests west of the meridian of Paris, and that is in 
the Pyrenees and in the sub-Pyrenean region comprising the Black 
Mountain of Tarn and the Landes of Gascony. It is there that the 
Visigoths settled in the fifth century of our era. We there find to 
this day about 500,000 acres of wood owned by Communes. But north 
ot the Gironde, Western France has, if we except the state forests, 
scarcely 37, 500 acres under the management of the Government 
Department. These woods, belonging as well to Public Foundations 
as to Communes, obviously owe their preservation to accidental cir- 
cumstances. Scattered over so vast an extent of country, they offer 
a strong contrast to the communal forests of Eastern France, 
which, before the loss of Alsace-Lorraine, aggregated as much tis 
nearly 5,000,000 acres. The Departments containing the largest 
extent of communal forests are those of the Meurthe and Moselle, 
and of the Meuse, of the Vosges and of the Haute-Marne , of the 
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Haute-Sa&ne and of the C8te-d* Or, of the Doubs and of the J ura. 
Each of these possesses about 625,000 acres of such forests. The 
majority of the old Communes hold some acres. More or less exten- 
sive, more or less richly stocked, these latter, clearly demarcated and 
enclosed by a ditch or a wall, are protected and well conserved. 
They yield wood and timber for the inhabitants as well as form a 
valuable source of income for the municipal treasury. 

This simple sketch of the general distribution of our forests shows 
that the poorest districts from a forest point of view are not, as one 
might expect, our fertile plains. They are the bare rocks of Brit- 
tany and the elevated plateaux of the centre of France. At a date 
far removed from the present, these districts lost nearly all the forest 
wealth with which nature had originally endowed them. The pros- 
perous regions possess excellent forests, and the majority of them 
have even large extents of such forests. i 

Besides the extreme variety which our forests offer in point of 
geographical and hypsometrical distribution, they present a most 
admirable variety in other respects also. To take? species, aspect, 
regime, and density of standing material, there is not one of these 
elements of forest growth that does not vary from point to point. 
From the larch to the Aleppo pine, from the holm oak to the aspen, 

(1) Algeria, out of a total area of 75,000,000 acres, has scarcely 5 millions under forest;, 
and more than half of this is situated in the proviiioe of Coiistautiue, which contains 
the greater proportion of the high forests of the colony. If we throw out of aocouut 
425,000 acres of forests of cork-oak made over in full proprietorship to private indi- 
viduals, 187,500 acrf>B given up to the tribes, and 2,500,000 acres devastated by 
grazing and kept down thus in the condition of scrub, we see that the area for the 
production of trees does not exceed 2,000,000 acres. 

The most widely distributed species are the Aleppo piue, the holtn and the cork 
oaks. Those most important as timber yielding trees are the Cli^ne ZJen (Quorcus 
Lusituuica) and the cedar. The Aleppo pine is found cbietiy on the interior plateaux 
of the Tell, and notably in the province of Algiers, 

The holm oak grows, in company with other trees, at elevations not exoeeding 
.S,300 feet. The habitat of the cork oak is well deSned on the coast by the crystal- 
line schists. It is said that 072,500 acres of forests of this tree still belong to the 
State. The Zoan oak is mot with throughout the Tell district. It grows op to 
4,900 feet above the sea. Forests of it are those of Beni Salah (Bone), of Beni 
Foural (Djidjelli), of Akfadour (Bougie), of Ouled-D’bia ('Tmiisiaii frontier^. The 
area of thu high forests of this species is estimated at 240, OOo acres. The cedar 
grows overall area of about 75,000 acres in the mouiitaius which separate the inter- 
mediate region from the high plateaux aod the Sahara, at au elevation of about 5,000 
feet.^ It forms the forests of the Aur^s, the Belezma (province of Constantine) and of 
T4aiet.el-Had (Great Atlas) west of the province of Algiers. This last forest is, it 
appears, a marvel to behold. 

But the forests of Algeria are devastated every year by Sre. In 12 years, from 1861 
to 1873, this pent swept over 625,000 acres. The Arab seeks to destroy, in a country 
that is escaping from his grasp, what remains of the forests, although these are 
more necessary therefrom a hydrological point of view than as a source of fuel supply. 
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we posBesa a collection of indigenous arboreal species that are as pre- 
cious for the qualities of the timber they produce as for their variety. 

Thanks to thesoil and the climate, no less diverse than the species, 

we are able to obtain from the latter produce that is at the same time 
abundant, choice and varied. The more we study our forests, the 
more we marvel at their productive capabilities. They possess vast 
potential wealth. Ours the duty of assuring its preservation and 
development. 

The task before us is not of the easiest. In the north-west 
are situated the principal high forests of broad-leaved species ; in 
the North-east the large mass of copses with standards as well as the 
great forests of silver fir ; then in the southern half of France 
forests ot all species, the treatment of which is subordinated to the 
requirements of grazing. This last class of forests includes a con- 
siderable area consisting only of glades or scattered trees, and in 
many places they are of less value as regards the production of wood 
tlian on account of the influence they exercise on the climate, the 
soil, and the drainage and storage of water derived from the clouds.. 

If we leave out broad general characteristics, there are a number 
of districts which possess forests of an entirely special character. In 
the north of France and on the banks of the Adour, peduncled 
oaks, raised in the midst of, and above, copse underwood or in open 
high forests, are distinguished by their great size and the density of 
their wood. In the French Ardennes copses of pure oak cover the 
whole area occupied by primary geological formations or about 
50,000 acres, and yield some agricultural crops under a special 
system of cultivation following immediately each coppice cutting.^O 
In the Morvan, the oak and beech copses, instead of being exploited 
so iisi to clean-fell each clump of stool shoots, are worked on the 
system Icnown as furetage, according'to which the exploitations are 
made on a rotation pf 10 years and remove only the thickest shoots 
of a clump. 

In the west, in the neighbourhood of Alenjon, side by side with 
the finest regular high forests beech and oak, like those of 
Bell6me, we find the most irregularly wooded masses, like that of 
Perseigne, and others extremely impoverished by the Coppice 

(1) ^arfa<7e-~An improveij ayatoiu of Dabya, Kuturi or^ Jhooming, See Manual 
of Sylvicultiu*e, 
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Regime, like the forest of Ecouves. In the centre of France, where 
the oak greatly predominates over every other species, areas worked 
on the system of tireetaire with long rotations, bear splendid forests, 
while those portions worked as coppice wood are in a half ruined 
state. The forest of Troncjais itself presents both these aspects over 
large areas. The high forests of the Vosges, originally worked by 
Selection, grow on silicious soils in large masses containing an abun- 
dant close growth of species possessing dense cover. The beech there 
gets* ahead of the silver fir by its exuberant growth. On the 
limestone crests of the Jura the silver fir forms forests cut up into 
long ribbon-like patches and becomes, on the higher, ridges the com - 
panion of fine, numerous, well-grown spruce. It yields timber of 
the very largest dimensions and of the finest quality. To find 
silver fir comparable with i1> for firm, close-grained tissne, we have 
to go as far as the Aude in the district of Sault. 

In traversing the Alps from north to south, one soon leaves silver 
fir and spruce to enter into forests of coniferous species possessing 
Ijght cover, viz., pines and the larch. Here the great diversity of 
species, climate and soil, beginning from the glaciers right down to 
the sea, yields the most varied and the most curious types of forest. 
From the frozen recesses, planted with Cembran pines at an elevation 
of 8,000 feet to the bare scorched and dusty rocks which bear 
Aleppo pines on the Mediterranean coast, the distance, from a 
climatic point of view, is as great as from Siberia to Syria, the whole 
breadth of Asia from north to south. The Pyrenees alone present 
a perfect forest panorama. Nearly all our forest species are indi- 
genous there and are located in some portion of the range. The 
beech is the only species that traverses the whole length of the 
chain. But everytliing is browsed down, devoured even to a greater 
extent than in the Alps. Nothing can equal this destructive fury, 
unless it be the marvellous recuperative power of these forests when 
protected from cattle and the hand of man. 

The economic circumstances in which our forests are placed are 
as varied as the elements of production. But what is most impor- 
tant of all, is the necessity of having sufficient material for continuous 
regular working. If this does not exist, the only way to obtain it is by 
hoarding up savings for generations. On tlie other hand, the wants 
of the country in respect of timber are increasing with rapid strides : 
they are no longer met except with the greatest difficulty, even 
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after increased imports. We have to go for our deals to all the 
northern countries of Europe as well as to Switzerland, Germany 
and Austria, and this in daily increasing proportion, the quantity 
imported in 1869 being four times that imported in 1836, only a 
third of a century ago. The deal timber obtained from exploita- 
tions at home is probably equal to only half the quantity imported. 
We purchase oak on the Baltic and the German Ocean, in Central 
Europe and in North America. This oak is inferior to what we 
produce, and France, relatively to her extent, is still the best endowed 
oak country in the world. But large trees of this species have now 
become scarce with us. At one time we sold such trees to England, 
wliich now sells us teak. Insufficient existing resources and the 
necessity of saving up for the future, such is, in a word, the econo- 
mical condition of a certain number of our forests. 

Some idea may thus be gained as to the difficulties of all kinds to 
be encountered in the organisation of our forests. The art of regu- 
lating the treatment and working of a forest is as difficult as it is 
important. Leaving all to chance, ignorance, and routine can only 

produce deplorable results. Happily the task is rendered easy by 
the progress recently made in the theory as well as in practice. 

The necessity of treating the forests of the broad-leaved species be- 
longing to the State as high forest is now-a-days admitted on all sides, 
and the conversion of a great number of its copses with standards has 
already been decreed. What remains is to effect them properly. 
The reboisemeut of mountains, decided upon in theory in i860, has 
also since begun to be put into practice. These two parts of our 
task, like the rest generally, require long years to accomplish ; but 
one step made in advance makes the next easy and one progress leads 
to another. Let each generation, let even each forester, perform 
faithfully his duty of leaving his forests in a better state than that in 
which he received it, and very soon in respect of forests as, it 
could happen in so many other respects, France will have nothing to 
envy the rest of the world. 
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EEGIME AND EXPLOITABILITY. 


DEFINITIONS, 

By the term Forest Organisation we will designate the art of re- 
gulating the treatment and working of forests. For each forest this 
art determines, in the first place, the Regime, the Method of Treat- 
ment and the Exploitability to adopt in order to obtain from it 
produce in the closest conformity possible with the interests of the 
owner ; and, in the next place^ it regulates the distribution and 
eltent of the Annual Cuttings so as to ensure a SuSiTained Yield* 

The word Regime we will employ to express in a general man- 
ner the system of culture applied to a forest ; it will be synonymous 
with Method of Culture, of Working or of Expi^oitation. It is 
in this sense that we may say, in speaking of a forest, that it is 
subjected to the Regime of High Forest or to that of Coppice. 

The distinction between these two Regimes is founded on the 
manner in which reproduction is obtained. If reproduction is 
effected by leaving the forest entirely to itself, or by the natural or 
artificial sowing of the ground, the forest is, according to our nomen- 
clature, said to be under the Regime of High Forest. On the 
other hand, if restocking is the result chiefly of reproduction from the 
stools of trees cut, the Regime of Coppice is said to prevail. In the 
former case the new stock is composed of seedlings, while in the 
latter it consists principally of shoots from the stool. 

Forests under the first of the two Regimes are worked either by 
Selection or according to the Natural Method with Thinnings 
Formerly a third method was also in vogiie, viz., that known under 
the denomination of Tire et Aire, in which the most unbroken 
regularity was observed in making the exploitations. 

4 



26 


DEFINITIONS. 


Thd silver fir and the spruce are in France the only species to 
which the Selection Method can at times be applied with advantage . 
But it is often impossible to adopt any other method in the treat- 
ment of the various coniferous species of our great mountain tracts. 

Forests subjected to the Coppice Regime are worked as Simple 
Coppice or ae Compound Coppice, Coppice with Standaeds, 
Coppice under High Forest, or High Forest over Coppice, the 
four last denominations denoting one and the same Method of 
Treatment. 

We thus see that forests subjected to one and the same Regime 
may be grown or worked according to various Methods of Treat- 
ment. In our terminology a tree, a forest, timber or wood will be 
said to be exploitable or to have attained its Exploitability, 
when it has acquired its maximum usefulness. The age of its exploi- 
tability may vary between very wide limits, according to the nature 
of the produce it can furnish at different stages of its growth, and the 
kind of utility «which the owner desires to obtain from it, ' 

The maximum utility which it is possible to obtain from a tree or 
forest may be regarded from different points of view. For the State 
and for imperishable proprietors in general, the maximum corres- 
ponds with the production of those descriptions of wood and timber 
which are most in demand and are the most capable of satisfying 
the multifarious wants of society. For a private individual, the 
maximum utility is attained when the forest is so constituted that it 
yields him the largest possible income compared with the capital 
value of the estate. In the first of these cases, it is the production 
of the most useful articles of consumption that determines the kind 
of Exploitability; in the second case, it is the money returns or the 
production of what is most of all comfonnable with the private 
interests of the owner, vVithout regard at all to the quantity or the 
([uality of the produce obtained. 

• ^ These considerations, and others as well, which will be developed 
in the succeeding chapters, lead to the distinction of Exploitability 
into two principal generic classes, viz., (i) the ExptoiTiVBiLiTY 
depending on the public good, according to which the end in view 
18 to obtain from the forest all it can yield that is useful to the 
country at large, without considering at all the amount of the 
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money returns or of the capital invested in the soil and standing 
crop ; and (ii) the Exploitability which aims exclusively at secur- 
ing the highest possible. percentage of profits on the capital invested. 

The first kind of Exploitability we will term Economic. It 
may be either Quantitative or Qualitative or National, accord- 
ing to circumstances. We will call it Quantitative, when the 
object in view is simply to obtain the maximum quantity of produce 
in a^iven time ; Qualitative or relative to the Most Useful 
Production, when the forest is required to furnish the most useful 
descriptions of wood and timber in demand, independently of any 
other consideration ; National when it is proposed to combine, 
within the measure of the possible, the maximum of usefulness with 
the most considerable production of material. The second generic 
kind ot exploitability we will designate Commercial Exploita- 
bility or Exploitability relative to the Largest Income. 

From what precedes it follows that the choice of the kind of 
Exploitability to be adopted in any given case depends entirely on 

the object sought by the owner in growing his forest, 

• 

By the term Rotation we will denote the number of years fixed for 
the successive exploitation and regeneration of all the crops in a forest. 
The length of the rotation to be adopted in any case depends on the 
Exploitability and Rdgime chosen. In fixing it, account has also to 
be taken of the physical conditions of growth obtaining in the 
forest under consideration, viz., soil, climate, and species. And as 
in any forest these conditions are very different for its different com- 
ponent masses, it becomes expedient, in order to make the most 
of the forest as a whole, to consider each of these large masses 
separately, and, when that is possible, to treat it as an integral for- 
est in itself. 


Each such mass, when treated as an independent forest, we will 
designate a Working Circle. A copse f in which one twenty-fifth 

i ^ observe that both the^rda “Copse” and ^Coppice'* occur 

J^'^^ho will notice that they are Dot employed mdiflferently 
is JWlows* them throughout this 
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of the area is worked annually, forms only a single Working Circle, if 
it is divided into twenty-five annual coupes; *but it may be split up 
into two separate groups of twenty-five annual coupes each, in which 
case it would comprise two Working Circles. Further on we shall 
explain how to operate in order to form Working Circles. 

The quantity of produce that can be extracted year after yew 
from any Working Circle or forest throughout a whole Rotation or 
part of a Rotation, represents the annual yield, or simply 
YIELD of that Working Circle or forest. It is usually expressed in 
cubical contents or by an area ; thus we say that such and such a 
Working Circle of high forest returns a yield of 16,000 cubic feet (of 
wood and timber understood) or that in such and such a Working 
Circle of copse the yield is 15 acres 3 roods, 17 poles, meaning that 
the stock OR that area is exploited every year. 


In high forests worked according to the Natural Method the 
Rotation is usually long and even very long. It generally ranges 
from loO to 200 years for the oak, and from 120 to 130 years for 
the beech, Scots’ pine and the silver and spruce firs. Now as it is 
impossible to order at once in advance, for the whole duration -of 
such long terms, the succession and nature of the exploitations to be 
made in any given forest, it is an invariable rule in organising 
high forests to divide the Rotation into a certain number of equal por- 
tions, which we will term Pebiods. In connection with this division 
of the Rotation, the area itself of the Working Circle is split up into 
an equal number of portions, each of which is worked in succession 
during the corresponding period of the rotation. These divisions 
of the Working Circle we will call Peeiodic Blocks. This two-fold 
division being effected, according to rules to be laid down in a future 
chapter, the next thing to do is to prescribe, for the term of one 
Perwd only, the nature, order and extent of the exploitations to be 
carried out simultaneously b each of these Periodic Blocks. 


It thus follows that the quantity of wood and timber to be felled 

^ year is obtained from exploitations differing from one another 

in chapter, but which naturally fall into two well-defined 
categories : 

•Coupe— area in which a cutting Is made. (Translator.) 
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(a.) Regeneration Fellings. 

(b.) Improvement Cuttings. i 

As a matter of principle, the yield of the Regeneration Fellings 
i high forests is based on cubical contents, that is to say, it is the 
gure represented by the total estimated out-turn of these cuttings 
)r a whole Period, divided by the number of years in the Period. 

The Improvement Cuttings in high forests generally consist of 
V'eedings and Thinnings. By reason of their very nature and of the 
bject sought in making them, the yield of weedings is too uncertain 
,s well as unimportant to be taken into account. Thinnings, on 
he other hand, can not be usefully executed unless made in a re- 
;ular manner, and repeated periodically in the same crop at well 
efined intervals of time determined beforehand. This can only be 
lone by basing the yield on area. Lastly, if, in the same Working 
Circle, it becomes necessary to make other exploitations than 
legeneration and Improvement Cuttings properly so called — e» g., the 
•movalof scattered trees, or topping off of overhanging crowns — these 
nay be included under Improvement Cuttings, only their yield 
nust be expressed in eubical contents, by an area or in number of 
irees, according to the nature of the cuttings themselves and the 
produce derived from them. 

In all these cases, the object in view, so far as the distribution 
)f the produce is concerned, ought to be to let the yield or the 
average annual out-turn vary as little as possible from Period to 
Period. We now understand the meaning of the phrase ASSURING 
A Sustained Yield, 


In the foregoing paragraphs we have defined Forest Organisation 
by noting the essential conditions which all Organisation Projects 
should fulfil. We have followed this up by defining and explaining 
m a summary manner the value and bearing of these conditions, 
while bringing out the intimate connection that exists between 


om! .®^Se»eration Fellings— the fellings or series of fellings made in an exploit- 
able piece of forest such that the stock that is to take the place of the one there- 
by exploited, shall come up as the direct result of the fellings themselvesi 

fchA object of improving 

the growth of existing stock that has not yet become exploitable. ^ * 

meaning of these terms see Fibrnanpez and 
Smythirs Tsarslatiox of Baoxbrib s SIasual of Sylvioulturb’' (Translator) 
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them. These definitions and summary details form, so to speak, 
the Programme of our Course of Forest Organisation. We will now 
proceed to study and develop the fundamental principles on which 
all Organisation Projects should rest ; after which we will indicate 
the various steps to follow in drawing up such Projects, and offer 
practical suggestions for carrying out their prescriptions, so far as 
they can be usefully given in a book. 



CHAPTER I. 


Choice of Reoime. 


In choosing the Regime for a forest, we determine the method of 
working it that suits best the special conditions of growth obtaining 
therein and the interests of its owner. The principal points for con- 
sideration in making this choice range themselves into two groups, 
the one having reference to cultural, the other to economic require- 
ments. The former takes cognisance of the influence of the Regime 
oh the forest, i. e., enquires in what way and to what extent it affects 
the species, the soil and the meteorology ; the latter class relates to 
the produce itself, considered from the point of view of its utility, 
the income derived therefrom and the ratio of that income to the 
capital producing it. 


SECTION 1. 

Cultural Requirements. 

The Regime of High Forest, essentially favorable to long-lived 
species, is alone applicable to the conifers, which do not grow from 
the stool. It is also the only Regime that suits well the beech. 
Nevertheless the oak, and even the beech, worked as coppice woods, 
maintain themselves for an indefinite period of time under favora- 
ble conditions of soil and climate. Under any circumstances, the 
suitability of the one or the other Regime is clearly indicated by 
facts that may be observed in the forest itself. The influence exer- 
cised on the reproduction of the various species by the Rdgirae that 
may be in force is at once seen in the actual results obtained. The 
study of such facts is of great assistance in choosing the Rdgime 
to apply in any case, and they may almost always be taken as a cer- 
tain guide, so far as the future well-being of the species is concerned. 
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The action of forests on the soil below is referable to two princi- 
pal causes, cover and improved composition. Cover, the result itself 
on the one hand of the foliage overhead and on the other of the 
dead and fallen leaves, maintains the soil moist and loose. Im- 
proved composition, due to the organic detritus mixed with the 
original soil, modifies the condition of the latter in the most favoura- 
ble manner for vegetation, while enriching it with the most useful 
elements of plant food. In high forests, the cover is always com- 
plete, and the improvement of the soil is at its maximum. In 
copses, on the contrary, the cover disappears periodically at short 
intervals and is a long time before it is completely reformed, Some- 
times for the entire half of the Rotation. The result is that improve- 
ment of the soil, slight in any case, ceases partially and even wholly 
after each coppice exploitation. 

Again, the aerial organs of nutrition of plants — branches, buds 
and leaves — are, for a considerable number of years, only slightly 
developed in a young copse, which cannot therefore form all the 
wood that thq soil is capable of producing. It is then easy fo 
understand why the sum of production is less in copses than 
in higli forests, at least when the latter are managed according to the 
rules of S 3 dviculture. This is a well established fact, and if there are 
exceptions to it, they are more apparent than real. Objectors may, 
for instance, question whether in a rich and moist soil High Forest 
would yield more than Coppice, which Rc^gime has been known in 
such soils to produce up to 120 and 140 cubic feet per acre per 
annum. We may, however, reply that that quantity consists chiefly of 
the soft woods, whereas in High Forest the hard woods would form by 
far the largest proportion of the yield. In all such comparisons made 
to demonstrate the superiority of the Coppice Ri^gime over that of 
High Forest, or at least its equality, similar stumbling blocks occur 

(1) lu the Forest block of Saint Gobain-Coucy, the Coucy-le-Cliateau portion is 
in the condition of High Forest ; that of Saint Gobain in the state of Coppice. 
In the former tract the crops, consisting of beech chiefly and oak, contain at the 
age of 120 years, before being thinned, a standing stock of from 8200 to 9o00 
cubic feet per acre. Adding to this the wood previously cut out, which 
amounts to 2060 cubic feet at the least, we see that the average annual produc- 
tion per acre is nearly 95 cubic feet, in the Saint Gobain tract, the soil being 
as good if not better, the copse, containing scarcely any, reserves at dl and 
consisting of hornbeam, ash, birches and the softwoods in abundance, yields on 
an average per acre, at tlie age of 3o years, 3000 stacked cubic feet and 400 
fagots representing 270 stacked cubic feet Uiore. The mean annual production 
is therefore only about 95 stacked cubic feet per acre, and this too composed 
to a large extent of inferior species. 
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We have of course for individual forests only incomplete observa- 
tions ; nevertheless, these are, as far as they go, in perfect 
accord with our general conclusion. But this relation of particulars 
to universals holds good in all branches of human knowledge, and 
it is precisely because of the universal experience of Foresters in 
all exploitations of Coppice and of High Forest, and as a consequence 
of the comparison of the respective outturns yielded by scores and 
hundreds of forests, that we are permitted to affirm the superiority 
of tlio High Forest over the Coppice Kdgimc in respect of yield of 
material. 

In moist and fertile soil the difference between the relative merits 
of the two Regimes may be slight, but in dry and poor soil it is 
practically unlimited, since the Coppice Regime, in certain kinds of 
soils, suffices to cause the ruin of the forest, hy leaving the bare sand 
to the mercy of ling bushes. Hence for each forest, it is the effects 
left by the Regime heretofore in force that alone offer a sure guide 
in estimating the influence of Regime on the soil and outturn of 
Ijroducc. And here the main point to attend to is the condition of 
the soil ; as regards the produce, it is more frequehtly its nature 
and quality than its quantity which usually requires to be con- 
sidered. 

The influence of Regime on the meteorological conditions of a 
forest is occasionally well marked. The effects of heat and cold, of 
light, drought and winds, and of all the other determinant factors 
of climate arc different, and are not felt in the same degree in high 
forests as in copses. Here again it is the various effects of the 
Regime followed, such as frost-bite, faults and defects in the 
timber, injury caused by winds, &c., which must be observed and 
studied ; for it might be expedient to know what such effects 
actually are in the forest such as the Regime hitherto in force has 
left it, in order to be able to tell what modifications would result on 
the introduction of another Regime. 

From a cultural point of view, the general effect of the Coppice 
Regime is mostly the same every where, whether the Coppice is 
Simple or Compound. This Rdgime ean never divest itself of its 
essential defects, viz., uncovering the soil and favouring the inferior 
at the expense of the more valuable species. These defects might 
6 
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be minimised by preserving a plentiful stock of standards, but in 
revenge, such standards run the risk of serious injury each time 
they are isolated by the periodical exploitation of the underwood. 

To recapitulate, reasons derived from a consideration of cultural 
requirements are at times of themselves strong enough to neces- 
sitate the adoption of the High Forest Regime. This is first of 
all the case in conifer forests, and next in those of broad-leaved 
species in which the soil is unfertile and extremes of climate pre- 
vail. But more often such reasons recommend the adoption of the 
one or the other Regime indifferently, and can only be considered 
in connection with the economic requirements to be satisfied ; and 
in that case they should govern chiefly the method of treatment. 
The choice of Regime is seldom left to us, but we are constantly 
called upon to apply it, once it is made. It is, therefore, very im- 
portant to know the 'advantages and disadvantages attaching to 
each Regime in any given forest, so as to be able to turn the first 
to account aud minimse the second when we step in to carry out 
the prescriptions of the Organisation Project. A study of the Regirqes 
and their results is thus extremely useful, whether wo have to draw 
up an Organisatidsn Project or only to carry it out as executive mem- 
bers of the Forest Hierarchy. 

SECTION II. 

Economic Requirements. 

The subject of this section, like the one we have just quitted, 
may possess more importance for one class of forests than for 
another, but its absolute importance is always great and of the 
first order. It is generally a consideration of these requirements that 
finally determines, in any given case, the choice of the Regime and 
the age for exploitation. 

§ 1, Utility of the 'produce. 

The utility of the produce obtained in each case varies with the 
nature, condition, and properties of the wood composing it. So far 
as their nature is concerned, ligneous products are not simply 
either firewood or timber. In each of these two great classes, espe- 
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cially the latter, there must necessarily be included sub-classes 
founded on difference of size. Thus we have large timber fit for 
all great works, split wood, boards and scantlings, large and small 
rafters, wood for the wheelwright, and last of all simple poles. 
Now in high forests of broad-leaved species the outturn of timber 
forms two-thirds and never less than a half of the total yield, the ^ 
proportion of large timber alone being about one-third of that 
total. Thus with High Forest worked on long Rotations it is possible 
to obtain yearly and par acre, under only average conditions of 
fertility, twenty-eight cubic feet of timber, all oak and beech, of 
large dimensions. ^ The high forests of Blois and of Belleime yield 
this figure under such conditions. We see here the chief and pecu- 
liar merit of the High Forest Regime. 

As Simple Coppice yields, at the very best, only small timber, no 
better than firewood in respect of age and size, we may be allowed 
to ignore it completely in the present discussion. Coppice with 
Standards is capable of furnishing timber of all sizes, small, medium 
md large. The total quantity may be very different according to 
the various forests ; but it is always smaller than fhat yielded by 
High Forest, in which Kdgime the production of such timber is 
sought from every square inch of the soil. If we consider only large 
timber, the comparison is still more unfavorable for the Coppice 
R(3gimo, for a considerable number of the standards, with crowns 
isolated above the underwood, are subject to premature decay. A 
copse with standards, situated on soil of average quality, would cer- 
tainly bo considered as yielding extremely good results, if it produced 
5 cubic feet of large timber per acre per annum. 

Actually our copses are, at the present day, very poor in large 
trees, and neither their great extent nor the active growth of isolat- 
ed trees is sufficient to compensate for the extreme paucity of the 
standards. Moreover, this evil is beyond all present remedy where 
the material, out of which a plentiful reserve could be formed, is 
wanting. 

With respect to its condition, wood, being an organised substance, 
is either sound and well-shaped or decayed and mis-shapen. Of 
little or no moment in the case of firewood, the condition of the 

(l) By timber of large dimensions we mean only trees measuring at least 27 " 
in diameter. 
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ligneous tissue acquires considerable importance when we come to 
(leal with timber. Now, quantity for quantity, the proportion of 
sound and well-shaped timber is much larger in high forests than in 
copses with standards. The standards, rising above the underwood, 
often have their boles irregularly twisted or affected with hollows in 
the interior, and with holes and knots in which decomposition has 
made more or less progress. The crowns, struck continually by the 
wind and weakened by the periodical development of epicorms^ 
below, lose some of their branches, which, in breaking off, allow 
water to permeate into the trunk, thereby producing decom- 
position. The butt-end of the trees will also be found to be full of 
defects arising from various causes. The result is that in our copses 
with standards it is often necessary to examine a number of trees 
before we can discover a single oak with a girth of feet at the 
base, that is sound and of regular form and which possesses a bole 
at least 20 feet long. 

Thus owing to the rarity of large trees and their defective and 
unsound condition, it is exceptional in our forests to meet with oakf; 
fit for employment in large works. 

The purposes for which wood of all kinds, and oak especially, is 
used by the builder and the artificer are as various as the different 
qualities of the timber itself. Oaks that grow isolated, with an 
ample crown bathed on every side in light, form thick annual rings 
of wood ; their timber is thus close-grained, tough and durable, and 
peculiarly suitable for house-beams and for ship-building. Oaks 
that grow in canopied forest, possess thereby a long bole and thin 
annual rings ; the wood is soft, is easy to work, contracts little and 
does not warp ; it is thus specially adapted for planking and staves 
of casks. It follows then that under the same conditions of soil and 
climate, coppice standards and high forest trees will yield timber of 
essentially different qualities. That of the former, extremely valua- 
ble as it is for the purposes of the huilder, must be looked upon 
more as puces de choiXf which being employed for special purposes, 
are not therefore required in any largo quantity, while that of the 
latter, being much sought after by the artificer, is to be preferred 

(1) Prom epi^ upon, and kormoSj a stem. 

Ep'.corniic branches develop themselves on the boles of trees, generally 
those which have been isolated after having giown for some time in close leaf- 
canopy. To avoid inconvenient repetition of the word “ branch” we will employ 
the single term “ epiooi m.” (Translator.) 
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, for the ordinary industries, which consume enormous quantities of 
timber. A consideration of the defects and good qualities of the 
timber produced is, as a rule, insufScient to determine in any given 
case the choice of the Kt^ime to adopt, and only influences the man- 
ner of its application ; few the end to be kept in view is to obtain by 
means of each Regime wood possessing the good qualities peculiar to 
it, while minimising the bad qualities by adopting a suitable method 
of treatment. 


§ 2. Income. 


The next subject for examination, after the utility of the wood 
produced, is its money value ; it is on this chiefly that the income 
derived from a forest depends. We have seen that the yield of high 
forests is larger than that of copses, and, niore than this, that the 
produce of the former, at least a great proportion of it, possesses a 
distinctive character and commands a higher money value. Thus, for 
instance, the firewood derived from a copse is worth about 25 shillings 
4 )or 100 cubic feet, while the timber of a high forest can fetch 
75, 100, and up to 125 shillings and even more per 100 cubic feet 
Hence it follows that the income yielded by a high forest is, area for 
area, larger than that obtained from a copse,^ But wliat is required 
in proposing the Rdgime to apply to any given forest, is to compare 
the lucoine derived from it under the Rdgimo hitherto in force with 
the income that may be expected under another Regime, For this 
comparison the fticts available are of an extremely varied nature. 


The income yielded by copses with standards, which of course 
produce timber suited for the purposes of tin builder and the artificer 
is, as a rule, intermediate between that of simple copses and that of 
high forests. It is very different according to the number and size 
of the standards. But it is seldom that tlieso forests return as much 
as £32 per acre for the wliole term of a Rotation of 30 years. 


Wliafever other circumstances may be, for tlie purpose of a fair 
compa rison we must always take gross income, irrespective of ex- 


(1) A high forest must be iu a bad state to yield leas than 32 shillino. 
acre per annum, whereas there are few copses that return as much is t fi shmin 
under the same oircumatancea. (Author.) ^ shillings 

Ihe copses of the Central Provinces, consisting for the most nart nf mi... 

M “““ark^etablo specTrpSomil? 
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penditure. For after all that is the revenue properly so called, in 
other words, the money returns derived from the forest considered as 
an instrument of production. 

§ 3 . Profits, 

Profits, which are a measure of the net income or of the ratio of 
income to the capital producing it, are quite distinct from gross 
income. This last may be considerable, yet the percentage of profits 
may be very small, a circumstance which always occurs when the 
capitalised value of the standing material in a forest is very high. 
We thus see why in high forests, where the stock is so large, the 
percentage of profits is, as a rule, lower than in copses. Indeed 
copses are often so managed as to yield a fixed percentage, 4 per 
cent, for instance, whereas in high forests where the trees are not 
exploited until they are quite mature, the profits may be as low as 2 
per cent, and even less. 

This is easily explained by means of an illustration. Suppose a 
forest of 250 a cre^ worked on a rotation of 150 years, and composed of 
a well graduated series of crops from 1 to 150 years old. It will yield 
annually the mature timber standing on 1| acres, the value of which 
imy exceed £320. This, with the outturn of the thinnings made 
over the rest of the forest, will furnish an income, say, of about 
£400 per annum. But the various crops aged from 1 to 149 years 
represent together a considerable sum of money, which, added to the 
value of the land itself, may give a capital value of, say, £20,000, 
so tliat the profits will only be 2 per cent. The climate, soil and 
species being still identical, the same area, if constituted as a copse 
with standards worked on a rotation of 25 years, may yield, from 
10 acres exploited annually, an income of £160, while the capita- 
lised value of the whole standing crop and the land may be only 
£4000, The resulting profits would thus be 4 per cent. 

This want of correspondence between income and profits is due to 
the lact that the income and the capital value of the forest do not 
increase in the same ratio. For them to do so would be contrary to 
the very nature of the things in question. In order that profits 
may be maintained at a constant figure of 3 or 4 per cent during all 
the time required to produce large timber, it would be necessary 
for the selling rates ot timber to increase with increase of size in a 
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ratio exceeding all the bounds of possibility. It could only be realized 
then, when the last large trees were on the point of disappearing 
naturally. Thus it is not a continuous rise of prices In direct pro- 
portion to girth that we ought to look to for the means of assuring 
the production of large timber and the preservation of high forests. 

On the contrary, the dearer large timber is, the higher is the 
value of the growing stock, and this is the very thing that invites 
speculation on the part of timber merchants, whose business, which 
consists in purchasing, exploiting and reselling, enables them to 
secure the ordinary profits of trade, viz., 12 to 15 per cent. Thus 
we see that rise of prices only provokes speculation and the conse- 
([uent destruction of high forests, and it must be remembered that 
the production of large timber is, as a rule, naturally a slow process. 

A consideration of profits alone may, and often does, suffice to 
determine the Rdgime to apply in any particular case. It does not 
always lead to the adoption of Simple Coppice, but rather to that of 
Coppice with Standards, the object being the production of builders’ 
•and artificers’ timber of average dimensions. In ew3ry case without 
exception, the right way to proceed in considering the subject of 
profits is to compare income with expenditure. Too often people 
adhere to the established custom of the country or district iu treat- 
ing their forests. Forgetting that prices have changed with the 
times and that the rates for builders’ arid artificers’ timber have 
risen considerably, they unfortunately give no thought to the produc- 
tion of such timber when choosing the Regime for their forests, or 
rather in the way they apply that Regime. 

To summarise what proceeds, economic considerations are of an 
entirely general character ; they are based directly on the interests 
of the proprietor, which interests have no concern with those of the 
forest itself. Thus every proprietor who aims at obtaining the most 
useful produce, will, as a rule, work liis forest according to the High 
Forest Rdgime. All those whose essential object is the largest 
money returns possible, have interests of another order which will 
equally lead them to luaintaiu the High Forest Regime or imitate it 
as closely as circumstaucea will allow. On the other hand, those 
owners of forests, who desire principally to derive the highest profits 
from their property, will adopt Simple Coppice whenever it is 
practicable^ 
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We believe that the following practical rule contains the essence 
of the general conclusions arrived at on the subject of choice of 
Rdgimc : In any given forest, there is reason to change , the 

Regime, if cultural considerations require it, or if the system 
lieretofore pursued does not permit of the owner's obtaining results 
conformable with his interests.’' If the forest gro^Vs day by day 
thinner and blanks tend to grow larger as a result of the Regime in 
force, the Regime must be changed. If the system pursued can 
only yield firewood, whereas it is to the advantage of the proprietor 
to the obtain builders’ and artificers' timber, there is equally no 
room for hesitation. 

Tlic Regime once settled, the Method of Treatment to apply is 
detonnined in accordance with the same considerations. On this 
head, in the Coppice Regime, there is scarcely any choice except, 
between Simple Coppice and Coppice with Standards. Now ali- 
accuratc knovdeJgc of cultural facts and, more than all, the ever 
increasing value of builders’ and artificers’ timber, enforce the univer- 
sal adoption of the latter method of treatment ; besides this, the 
inevitabe transformation of a simple copse is an easy matter. In the 
High Forest Regime the choice rests chiefly between the Selection 
System and the Natural Method, The former, as wc shall see later 
oil, suits certain species and is re([uired in certain situations. The 
facts that render its adoption necessary, are to be observed on the 
ground, and must be carefully noted by the Amenagiste. Besides 
this, the substitution of the Natural for the Selection Method is above 
all things only a question of time. 
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SECI^ION L 

Principal Kinds op Exploitability. 

From one and the same forest very different results are obtained 
according to the age at which the timber is felled. This age, which 
may vary between very wide limits, sometimes even between 20 and 
100 years, determines the interval of time, at the e|jd of which the 
exploitations, after successively passing through the rest of the 
forest, come back to the point whence they started. There is 
nothing analogous to this either in agriculture or the manufactures. 
Thus a question of au entirely special character presents itself to us 
here : to resolve it, we must go back to the fundamental principles 
of forest economy. 

All owners of forest property find it to their advantage to exploit 
their timber when it has attained its maximum utility. Whether 
we speak of a single tree or a canopied collection of trees, the timber 
is now said to be EXPLOITABLE, and the peculiar conilltions it ofters 
constitute Avhat we will call its exploitability. This state of the 
timber, which always corresponds to its maximum usefulness, dC' 
pends above all on the nature of the services required ol it. 

The utility properly so called, i. e., the technical utility, of wood 
varies with the species yielding it and with its properties, and 
increases in direct proportion to its size. A given quantity of 
timber is, as a rule, all the more useful fur being composed of trees 
of large girth. The principal reason for this is that it can thereby 
serve a greater variety of purposes, and can in consequence be 
6 
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ijniployecl in the manutactnres, which need it most of al], and which 
would thorefore pay more for it than other timber usino* trades. We 
thus see liow, without being exactly proportional to tloMi* respective 
<legi‘ees of utility, the prices of the various classes ot woods, accord- 
ing to species, size and (piality, indicate wliich of them are most in 
demand, ;i.re most useful to the persons nsimj- them. On the other 
band, it is evident that the sum total of utility of the produce of a 
foivst is the combined result of the quantity yielded and the utility 
of orudi separate categoi’v according to its nature. Jdence if it is 
desired to dcrivi' from a forest the highest sum total of utility of 
wliieh it is capable, we must endeavour to obtain from it. the most 
\ aIiiaI)lo woods in tlic greatest qiiantiry possible. 

For those proprietors wlio do not themselves use tlie wood, but sell 
it, the prira^ of tliis wood is a measure of its utility for them. The 
money value of the wood is of course tlie income obtained from the 
forest, and is the juodiict of the quantity and the selling rate of each 
dosciij)tion of wood ; thus income is proportional to the quantity of 
ilie various kinds of produce and the price of unit of quantity. 
Mow since the most usotul woods are also the dearest, it follows that 
a- fonisfc tliat yields tlic lilgliest sum total of utility, yields also the 
largest income. 

IA)r those individuaJs who are in a position to speculate with the 
lends at tliei)' disposal, and in so speculating, to sell or to purchase 
foiajsts, for them foK'sts constitute simply an investment, like any 
other husiiiess, for their money. For them a forest is tlic more pro- 
Jitable, the larger the income it yields relatively to its capitalised 
value. This relative income is directly proportional to percentage 
of profits ; and Ijcnce they regard forests chiefly from tlie stand-p^jiut 
of profits. 

Tims the owner of a forest may seek to obtain either tlm most 
useful produce, or the largest income, or lastly the highest profits on 
capital invested. But, as we have just seen, the first two objects are 
compatible with one another ; tliey are both realized at the same age 
and under the same circumstances. Hence we have two generic 
classes of E.xjdoitability. The one corresponds to the maximum 
usefulness of the timber produced, and has for its essential object the 
supply of the country at, large; the other corresponds to the highest 
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rate of profits and its essential character is only to benefit the 
producer. The first regards solely the public good, the second the 
interest of the individual owner or owners. It is for this reason that 
we will style the first Economic Explottatultty, the second 

f^OMMKRC^IAL KXPLOITABILITY. 

As the standing crop grows on, tlio quantity and usefulness ot the 
wood produced increase, but each in a different ratio, ft behoves us 
ti)en to study each separately. Sometimes we may desire to obtain 
only either the lnaximun^ quantity of material or the maximum 
degree of usefulness, as'*'^^ild happen if one of the two varied very 
little or not at all. following the practice of writers on 

I'orestiy, we liave ^^Vtjtativi: Exiu.oitaiulity, which aims 

solely at producing tl) ‘ '.quantity within a given time ; 2ndly. 
Qualit^vtive Explojtaiulity or the Exploitability relative to the 
degree of usefulness of a given quantity of produce ; and 3rdly. the 
Kxploitabiliiy combining the characteristics of the two jn-eceeding, 
which we will term National Exetoitauility, and which has for 
its object the production of the largest quantity of the most useful 
produce. These arc only three specific kinds of Economic Exploita- 
hility. Under the other head there is only the single specific kind 
whicli we have designated Commercial Exploitability, and wliich has 
reference to the profits accruing on capital invested. It is by the 
;ii(| of this Exploitability that the selling price of lorests is estimated. 

As an exceptional case forests arc rc<[uired to perform for man- 
kind other offices than that of producing wood, as, for instance, the 
preservation of the soil, protection against avalanches, shelter from 
high or dry winds, &c. Under these circumstances, the maximum 
benefit derivable from a forest is realized only when the trees have 
attained their maximum growtli, in other words, the limit itself of 
their life, or, to say the least, the beginning of decay. The generic 
name we will give to the kind of Exploitability which procures us 
these indirect services will be Protkctive Ex ploitability. 

It is easy to conceive that there can he other kinds of Explolta- 
bility depending on tlie object with which a forest may be managed, 
^uch as the production of resin, pastures, &c. But these arc ques- 
tions that present themselves only under exceptional circumstances 
and their solution is as a rule obvious or at least easy. 
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quantitative exploitability. 

§ 1. Quantitati^^c Exploitahility, 

In a canopied collection of trees the quantity of wood produced 
each year docs not vary in the sainc manner as it does in the indivi- 
dual trees themselves. In the former case, tlie annual increment 
represents one year’s production of the whole wooded surface. Since 
the number of the trees diminishes as the crop grows older, the 
average annual rate of growth at any given age is at once obtained 
by dividing by the number of years in question the sum of the con- 
tents of the standing timber and of tlie trees already removed. In 
this niuiincr it has been luscertained that / e mean rate of growth, 
or tlic ratio of llic cubical contents to tl/ ' of the forest at any 
tim(i \ aiics with the age itself of the ^^^ccording to a certain 

its maximiiiu at aii 
'^!ral)ly below that ot‘ 
maturity. The moment that, ago is reaehe<l, the forest has attained 
its Quantitative^ Kxj)l<)ital»ility. This age varies ae(,*urding to soil 
and climate, differs considerably for the various species of trtics, and 
is not the same in a Ingli forest as in a copse, excej)t that under 
cithci R(‘ginie it is appnvximatcly midway bct\v(;cii the birth and < 
decay of the forest. Iftlieage at which the maximum rate of 
growth is reached is very dilierent for the ditiereut species, the 
pine and the silver fir for instance, the degree in winch the rate of 
growth itself varies, is also very dilFcrent ; from ])ciug well marked 
from year to year it may become scarcely appreciable. This fact can 
often be noticed by attentively oUserving thestate of the forest and of 
the soil, hut to cstablisli it thoroughly re(piires actual experiments. 

In tlie case «)f an individual tree, the anniuil rate of growth goes 
oil increasing during a considerable portion of its life ; it then 
remains constant up to an extremely advanced age, and if it decreases 
at all, it does so to an inappreciable degree just before decay sets in. 
flic above tact is explained by the inaniier in which the organs of 
growth arc developed, for a long time increasing progressively, then 
remaining more or less constant. Tlie result is that the mean 
amiiuil rate ot growth of the tree generally goes on increasing until 
deatn supervenes, so that its maximum is reached only with the end 
of life. Nevertheless no conclusions can be drawn from these facts 
as to the sum of production of the soil, for the area occupied by the 
tree goes on increasing like its rate of growth, and this not according 


fixed law. This mean annual growtlyj ^ ^ ^ 
advaiKted ago, whicli is nevertliolcby 
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to any fixed law. Hence no rule can be laid down with regard to 
the age at which single trees ought to be cut so as to obtain the 
Tnaximum produce from the soil in the least possible time. It is for 
this reason that, in foresters’ parlance, we say that there is no Quanti* 
tative Exploitability for single trees. 

§ 2. Q;ualitatwe Exploitability, 

Tt is well known that the degree of usefulness of timber increases 
rule with its size. It hence follows that the usefulness of a 
tree, for every cubic foot of wood it contains, is highest when the 
tree has acquired the largest dimensions it is capable of attaining 
without beginning to decay, that is to say, only when it is thoroughly 
jnature. Thus the age at which the conditions of Qualitative Ex- 
ploitability are realized is the same as that of complete maturity. 

The trees forming any crop reach this stage one by one, never 
simultaneously. Individual trees of the large forest species possess 
remarkably different degrees of longevity. While one silver tir is 
mature at 150 years, its immediate neighbour may not become so 
until it is 250 years old. Of two oaks, growing side by side, one 
decays perhaps at the age of LSO years, while the other is quite 
sound at 300 years. Hence we could not exploit all tlie trees of a 
-crop according to their individual maturity, unless we were prepared 
to fell them one by one at wide intervals of time. But to do so 
would be to expose oneself to some capital disadvantages. It is 
opposed to the requirements of a great number of species, and the 
•question of the condition or the <piatitity of the produce becomes 
thereby subordinated to that of constantly maintaining the 
leaf-canopy. 

It is thus apparent that Qualitative Exploitability is not one that 
we could realize throughout the whole extent of a crop of trees of 
the same age. 

§ 3, National Exploitalnllty, 

To obtain the most useful yield of material from a perfectly 
uniform crop, it would be sufficient to fell it only at complete maturity. 

Before the trees begin to decay or the death of some among tliem 
produces blanks, it is clear that the crop, as it stands, contains in 
Its large timber the highest sum of utility it can ever possess. 
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But on the other hand tlie bulk of the produce is necessarily 
always composed of a large proportion of firewood, even if the only 
source thereof is the toppings. Besides this, the age at which the 
mean rate of growth is highest, has already passed away, often 
years upon years ago. The question therefore presents itself, ‘‘ Does 
it thence follow that we lose In quantity more than what- we gain 
by the enhanced usefulness of the large timber after a certain 
(lefinlto age has been reached f 

To answer tliis ([uestion it will be enough to empiirc in what 
manner the (juantity and the degree of usefulness of the produce 
vary from the time that the individuals composing the crop in ques- 
tion have become high forest treesy thfit is to say, have attained their 
full leiigtli of bole. As long as the leaf-canopy is complete and the 
trees are all vigorous and healthy, the annual sum of production 
scarcely diminishes ; indeed we can expect no other result, and the 
fact is easy of ])roof. As long as the trees gain in diameter while 
still remaining sound, ilieir usciulucss is continually increasing. 
Tills fact becomes obvious and striking if we compare the various 
purposes for wliich large ainl moderate sized timber i*espectivcly are 
employed. .Indeed a comparison of receipts fo r e([ual periods of 
time will show tliat the money returns go oil stcjulily increasing 
until the stage of maturity is reached, and tlius proves that the 
sum of utility has also greatly increased in the meantime.' Jt hence 
follows Unit the conditions of National Exploitability aic not realiz- 
ed except at the age of maturity. By felling foiest crops wdien 
they ha\c reached that age, wc obtain, as far as that is possible, 
the iiiosl usel’ul and considerable yield of material as well as tlie 
largest money returns. 

Tllo^e forests of whieli the component species, the soil, or the 
■R-eginie in force do not permit of tlie production of any but firewood, 
yield the highest sum of utility at the age which corresponds to that 
of Quantitative Exploitability. But such cases are very rare or are 
capable of being moditied witli advantage. On the other hand, 
those forests which furnish us with the most valuable timber both 
as regards quality and size, also contain numbers of trees that have 
still, at the maturity of the collective crop, a great many years to 

(1) A high forest, mature say at 200 years aud possessing at that age a 
convertible value of ^ 070 per acre, is not worth £ 500 per acre at 150 years, 
and still less £ 33d at 100 years. (Author.) 
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grow on before they attain their highest degree of usefulness. It 
often happens that these trees can be spared when the crop con- 
taining them is exploited. In this manner wo can follow up and 
add to the results of National Exploitability, by keeping such trees 
standing in an isolated state and not felling them c\ccpt in acconi- 
ance with the requirements of Qualitative Exploitability, that is to 
say., only as each of these choice specimens of timber becomes indi* 
vidually mature. 

Thus the throe specific kinds of Exploitability treated of hblici to 
all agree in having the public good for a common object. 

4, ComiUrreial 

Commercial Exjdoitability is based on tlie ratio of income to Iht* 
oxpondituie producing it. This is by no means a simple ratio. In any 
given jw.rtion of a forest, the snceessive exploitations made therein are 
naturnlly not animal, Imt periodi(!al ; the conso(picncc is that from 
the vciy first ajipearaiuM; of tin* standing crop, the values, or sums of 
money sunk in it, go on increasing, like any other kind of cajiital. 
• at compound interest. It then periodic exploitation, at intoi vals 
of years, yields rcc(ii[)ts - R, the rate of interest /, wiiich the origi- 
nal value C ot the land with its stools or seedlings must he supposed 
to bo put out at. Is found from tbo e<ju;ition 

c|(l+j)"- l j = R 

If wt! wish to fiiul tho rate ot interest on capital invested, yielded 
i>y a forest worked on a fixed rotation, we must employ this tMpia* 
tion to determine it. Thus the comparison of income witli capital 
expenditure is always a (|uestion of figures. 

Actually a wood tliat is quite young lias no convertible value. 
Very soon it Mctpiires siudi a value, at least ms firewood, and this 
value, towfirds tho age of 20 or oO years, ri'aches all of a sudden m. 
figure th;it is high compared to what It was only a few years pn - 
viously. From this point onwards the value in (jU(jstion go»!s on 
increasing, but this in strict accordance?, Istly., with tho natural laws 
of tree growth, which always remain pretty uniform, and 2ndly,, with 
selling rates, which as a rule ri.so slowly with increasing age. Tlu* 
eonsequonce is tliat the value of the crot» on the land, in other 
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words, the periodic receipts, cease to keep pace with the rapid 
accumulation of compound interest. Commercial Exploitability is 
thus always reached at an early ago ; and the higher the rate of 
interest required from the forest property is, the earlier will be 
this age. 

In the case of solitary trees, as for instance coppice standards, the 
/elation between capital and income is still more complex. For 
here of course the area required by any such tree is an unknown 
and variable quantity ; and not only does the spread of tlie crown 
change as it develops, but the isolated condition itself of the tree is 
the main otfec rive cause of the resulting rapid increase in girth and 
value. Thus, not having a sufficient number of terms to find this 
unknown, we are perforce limited to comparing the receipts that 
can be obtained at various ages. If the money value v of the stand- 
ing crop rises to V in n years, the rate r at which this increase has 
taken place is found from the equation. 


r(^^r)'Lv. 

Used with judgment and duo attention to error, thi^ formula* 
will give con\M i. results. The rate r is not of course the rate of 
interest on eapiral, hut, tliat at which the receipts actually realisable 
have iiicreas(‘(l during a years. From the moment the young shoot 
is isolntf'd hy the. (‘xpl oi 1 atiou of the surrounding copse, that rate 
becomes of necessity higher than the ordinary rate of interest yielded 
by forest property, lor otherwise there woiild be no advantage iii 
reserving t.he slioot. It is only when the former rate falls to tlie 
same figure as the otlier, that the object sought in maintaining th<^ 
standard is fully attained and the standard becomes exploitable. 

It is an ascertained fact that isolated trees increase more rapidly 
in size than trees growing in leaf-canopy. The standards of a copse 
arc moreover selected from among the most promising individuals of 
the copse and belong to the valuable species, the price of the 
timber of which may rise considerably in proportion to diameter. As 
a coiise<juence of this twofold increase of size and price, the resulting 
receipts are occasionally for a very long period in excess of the 
increase calculated at compound interest.^ It thus happens, and 
offconer than we imagine, th.at the (\>mmercial Exploitability of 
Isolated trees is not attained until the age of 1 00 years, if the custom- 
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ary rate of interest demanded from forest property is 3 per cent, 
per annum. To obtain this rate of interest we need only be sure 
that the value of the tree doubles itself every twenty 3 ^ears.^ 

SECTION IT. 

Exploitarhjtt for the private owner. 

Each class of proprietor has an Exploitability specially suited to 
its own requirements. What is applicable to one class of proprietor 
may’ be generically different from what is suited to another ; or even 
if the respective Exploitabilities are generically the same, they may 
still differ with respect to the extent and the importance of the 
various results to be obtained in each individual case. 

In the France of to-day there remain only three classes of pro- 
prietors, differing essentially in their nature ; they' are the STATE, 
the MuNiriPALTTiES, and the rurvATE Individual. 

The Private iNDiviDUALpossesscsat most a transitory existence. 
He is a stranger to the general good and is above all a speculator. 
A. being of today, who survives but the tenth part of* the life of the 
large forest trees, he cannot hope to gain any advantage himself from 
those he may preserve. Under the most favorabh', circumtances, 
such trees, if the object with which they arc preserved is to be attain- 
ed, must be left standing for at least twenty five years. How often 
does it not happen that present need or the legal division of inheri- 
tances, .so fatal to the inaijitenance of forest property as such, or 
lastly the desire of immediate enjoyment, offer an insurmountable 
obstacle to tlie trees being spared for <3ven so short n. period ? And 
if the further development of trees that have already reached a cer- 
tain size is exposed to so many risks from private ownership, what 
.shall we .say of the growth of an oak or a silver fir fioin its fir.st ap- 
pearance as a seedling to the time when it is ripe for the axe i The 
obvious conclusion is that the Private lNDiviDi;Ar. and the family, 
such as it is coiiwi itiited by the law of France, is altogether iinsiiited 
for producing large timber.- 

(1) A sura of money put out at compound interest at the rate of 3 per cent per 
iuiuum doubles itself every 23j years. (Author.) 

(2) These remarks apply with still greater force to India, where the law of 
equal division of inheritances has been in existence from time ini memorial, and 
the blind improvidence natural to a low state of civilisation renders the private 
iiidividnal still more unfitted as a producer of large timber. (Trans.) 
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An iafinitesimal, almost imperceptible fraction of society, tin 
private person is unable to regard the interests of the public at large 
with the same importance as his own individual interests. If in th( 
' various branches of human industry both classes of interests are 
satisfied simultaneously and liy the same line of action, the case h 
entirely difFerent in the production of timber. The public interest 
rerjuires wood at low prices, wood that is produced for nothing and 
costs scarcely any thingto preserve staudiug ; the interest of the pri- 
vate owner of forest property is on the contrary to have wood selling 
high. It would not pay him to grow large trees unless the relative 
prices of large timber were very high, a result that Cctn only be at- 
tained by keeping down production at as low a figure as possible. To 
expect a sulHcieiit supply of largo timber from private forests is thus 
a p\n‘e (*oiiti ;i diction in terms. 

Endowed with industrial activity, and an aptitude for commerce, 

and conslMiuily spurred onwards by th - stimulus of liis own interests 

the private individual is always by nalnie .sp(‘cuhitive. He goes to 

those liraiiehes ot‘ production in which the returns on capital outhi) 

are high ; lui (^ou^iders carefully the doty of each invcstmcMit and 
* ... * 
the realization oi l.irge profits. Time is an element wliudi is IdwS to 

dispose of to an extremely limited extent ; in revenge, the vigilance 
and care re<[uire(l in carrying out money transactions are his in a 
special mauiun-. Industrious to a degree, lie can give unflagging at- 
tention to any work iio has in luind, (weii if that bo tlie production 
of wood, but in roturu he re(|uires ([uiok, direct .-mil large rotiii'us. 
Forest property jiays him only if it yields liim a, fairly high porcmitage 
of prolits. We tliirs sec that rale of jirolits, wliieh regulates the 
distribution of tlio wealth of the Avorld, whatever th(‘ amount of this 
may he, is for the private indiviilual liu* very liasis on whhdi In^ 
works his forests. 

Only one [)‘)int is open to (iLSCUssion on this subject, viz. as to 
what extent it is justifiable for the various owners of private forests 
to look for higli profits ; whether, in other words, thpy should grow 
only small wood or timber of moderate size. And here indeed the 
advantage lies on tlic side of this latter class of produce, thanks to 
the high prioe.s it commands. But as regards large timber, tim pro- 
duction of which necessarily yields low prolits, the private individual 
is for ever precluded from growing it. In France, at least this point 
is never contested. 
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SECTION III. 

Exploitability for the State. 

The State is the highest form of expression of human society. 
A great State must be looked upon as imperishable like society itself 
taken universally. Having only a moral existence, it has no aptitude 
for speculation. 

Imperishable or, to say tlie least, lasting for an indefinite period 
of tin;e, the State is in a position to rear high forests and look for- 
ward with certainty to the enjoyment of the produce thereof. It 
possesses or can possess that indispensable esprit da sxiUc, which is the 
sole guarantee lor the attainment of results that can only be com- 
pleted step by step in one or two centuries. For it is reserved the 
enjoyment of the highest forms of advantage that can he. derived 
from the possession of forest property — a large income expanding of 
itself with time and the increasing scarcity of builders’ and artificers’ 
timber ; easy treatment with assured results through the agency of 
a great Department ; development of the goncral wealth of the coun- 
try by means of raw products emj)loyod in every kind of industry; 
turning to the best account unfertile wastes; protection of steep 
slopes; favourable modification of climatic inlluences ; natural orna- 
ment for the couiitiy. Howsoever wo regard the forests th.it are ro- 
(piired to satisfy the wants of tlie country, we see in their ]>()ssossiou 
nothing but advantages accruing to the State 

Wanting in true industrial activity, the State cannot speculate 
with its forests ; any such enterprises undertaken by it can meet 
with only a small measure of success. It is said that for IIkj s.'urie 
reason it is a bad producer. This is true if we take only the ordi- 
nary forms of production, for wliich labour is a in^cessary condition. 
But it is not so in the case of wood. What a forest wants above 
everything else is protection and conservation. The amount of la- 
bour required is almost limited to regulating the felling of the pro- 
duce. For a forest to 1)0 well administered the production and 
development of the stock must be obtained and controlled according 
to our wants as tlic direct result of the exploitations themselves. 
Thus the State, for the very reason that it is unlit for commercial 
undertakings, for agriculture and the manufactures, but is neverthe- 
less all powerful and effective for protection, the State, we say, is 
an excellent owner of forest property. For a standing proof of this 
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we have only to look at its forests, which are’ better conserved, pos- 
sess a higher capital value, return larger receipts and yield finer and 
more useful products than those of all other classes of proprietors. 

As the representative of society, the State finds in this very 
office its essential reason for possessin^forests and the rule itself for 
working them. In order to produce in sufficient quantity the largo 
timber which it requires, society has none but itself to depend upon. 
VVe find by chance well wooded tracts in some wild, unpopulated 
countries, but obviously no thought is given there to reproduction : 
the forests are worked and disappear as soon as they are made acces- 
sible, and if they offer valuable resources, these are at the best only 
temporary, limited and uncertain. ^ Now if no one inside it or 
outside it is capable of producing the large timber required -by 
society, this function naturally devolves on the State. And it is 
to this single function that the role of the State should be limited, 
for it would be useless for it to possess forests that it may compete 
with other propri(*-tors in producing timber of moderate or small 
dimensions as well as firewood ; of such produce it would always 
obtain as much, as conid ever be wanted, if it aimed exclusively i.t 
growing largo trees, [u the last place, it is clear tliat although the 
duty of producing large timber appertains in a peculiar manner to 
the State, yet it need discharge it only so fiir as it is able ; but the 
measure of its ability in this respect is certainly not reached until 
the state forests, in a country Insufficiently provided with timber, 
are treated so as to yield the highest sum of utility. 

Jt has boon objected that the interests of the Public Treasury 
are not satisfied when the forests yield the highest sum of utility. 
Yet it Is ill this very case, and in no other, that the National Ex- 
<'he(pier obtains the largest revenue from its forests, the highest price 
for the produce of its cuttings, the sale of which, to speak truly, is 
only the means employed by the State in order to distribute through- 
out the country and the world, the various classes of wood and tim- 
ber yielded. Another objection raised is that the interest on outlay 
is very low, and that, however little the State may be adapted for 

(1) If society can, strictly speaking, rely at all times upon the private pro- 
prietor for its supply of firewood, it can only depend on itself to provide timber 
for generations 3»et to come, and the duty of the Forest Department ought to 
be to look after chiefly the production of timber. (Dk Bonald, in Report op 
Parliamenttary Committee presented to the National Assembly 25tli November 
1872.) (.Author.) 
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speculative euterprise, it is ccrtaiu tliat it could invest its money at 
a higher rate. But the authors of this objection are guilty of over- 
looking the indirect receipts accruing to the Exchequer, and these 
are affected in no doul^tful manner by the cheapness of large timber. 
Let these be never so inconsiderable, yet when they are combined 
with the direct receipts derived from the sale of the largo timber 
of the State Forests (and here we are concerned only with large tim- 
ber) do not they suffice to double or treble this latter revenue and, 
at the same time, the correspondiug rate of interest ^ 

The necessity of the partial and limited interventiun of thu State 
in the production of wood is a very renuirkahle tMjonomical liict, II, 
is a result of the mixed character of forest property, whicli is ;it once 
an instrument of production and a natural product, ahliuiioh each of 
these in a very dilferout dcigree, according to the tiiiiii nccessaiy for 
production.* 

(1) The iuii)ortHiice of the fuuction of the Stale in its position as an owner of 
forests varies greatly according to the State in (question. Let us consider in this 
respect the special case of Ej*ance. 

The home production of this country in respect of wood is not equal to the 
ilemaiid. Timber of large dimensions is obtained in such small quantity that 
mready we injport more than we produce. 'I’his means t)f sni>ply is an ex- 
pensive one and the consequence is that the price of timber is so immoderately 
high that consuiii[)tion is kept below what it might be with a. largo production 
at home. But, more tliaii this, we have no gunrantee that even the present 
supply will not eventually fail. The demand for timber is increasing with rapid 
strides not only in France but in all other industrial coiiutries, which run u» 
very close in the markets of tlie world. Tlie timber resources abroad, will tliey 
last long I Nothing, wo answer, is less px*obablo. 

Does France possess the necessary elements to assure for hor.scJf a perma- 
nent supply in the future i No country is for this piuq)oso hotter endowed by 
nature than she is. She lias cultivable lands in ample sullioieiicy ; other lauds 
<listributed tliroughout her whole extent which are unfitted for agriculture but 
peculiarly suited for forest growth. She has forests in the full sense of the 
term covering several millions of acres ; numerous woods of smaller extent 
growing on, which liave not yet been destroycil, the precious remaiiis of forests 
belonging formerly to Keligious Houses, now in the possession of Communes. 
Lastly she has 2,500,01)0, acres more of woodland, her supreme resouice, s[)are(l 
hitherto to the JState ; and with all these advantages, the most admirable variety 
of climate, soil and sjiecies. 

But it would be vain to hide from ourselves the fact that our forest re- 
sources have been rapidly declining since the last century. This decline is to 
be traced not so much to the superticial extent of the fer(‘sts jus almost solely to 
the factors of proiluction as regards large timber. Hohlings in morUnain, the 
nature of which w;is so favorable from a forest point of view, liave disappeared 
with the exception of those portions which passed over into the possession of 
the Communes. The {State woodlands have lost their most valuable portions, 
thanks to repeated alienations carried out in .spite of the provisions of the 
Ooustituent Assembly and the law of 23rd August 179<), which declared these 
forests to be inalienable. La.stly woods and trees in full growth have been 
ruthlessly de.stroyed to meet modern wants, such as the construction of rail- 
ways, &c. Thus the duty of the State to hold forests acfpiires now in France a 
character of extreme urgency. 
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In France the role of the State is clearly defined in the Edict 
promulgated for the carrying out of the Forest Code. Section 68 of 
that Edict in fact lays down that Orgainsatlon Projects shall have 
for their main object a Lahok Yield of Material and the rearing 
of High Forest Trees.” It is impossible to pre.scribe more clearly 
and forcibly Economic Exploitability with its two component ele- 
ments. 

Besides, what docs it matter, so far as tlie present subject is con- 
cerned, in what manner the receipts are obtained, as long a.s the 
country is well supplied with wood and with every other source of 
wealtli ? The rate of interest on outlay yielded ])y high forests, the 
amount of the revenue they furnish, the rent of the land which 
bears tliom, all tlies(i are facts that cannot be avoided but are only 
of second rate imporl.auce. They vary with existing requirements 
and only reach too high a figure for the State when the wood supply 
ceases to keep up with the demand. Here then it is, in the satis- 
faction of the wants of the country, that we find the true gauge by 
which to inea.siuc the revenue, rate of interest and rent yielded by 
the high forests, of the State. But in this matter our concern is 
entirely with a distant 1‘uture, which conceals from near-sighted per- 
sons the importance of growing high forests. In preserving such 
forests, we work for the benefit of a future generation, while by 
destroying it serve the interests of the present generation. Yet 
succes.sivo generations of men arc bound together by the Lies of 
a neccss«ary solidarity, which gives them a continuous existence ; and 
wc cannot ruin posterity without impoverishing our.selves. How- 
ever it he, the con.servailoii of forests devolves on the State much 
more as a duty than as a source of profit 

SECTION IV. 

EXI’LOITAIUT.ITY SUITED FOR MUNICIPALITIES. 

The Commune or Municipality possesses the same character of 
imperishability as the State, perhaps so even in a higher degree. It 
is incapable of mercantile industry and of sustained activity. Lastly 
it forms an organic component of the State, of which it is an in- 
tegral part both in respect of its land and jts population. 

In past times the Communes consumed themselves the entire 
produce of their forests. The number of those which do so still is 
dimisbiog every day, and, thanks to the progressive opening out of 
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means of ooinmunication, it will ultimately retain only those Com- 
munes which occupy the great mountain tracts, and whicJi can scar- 
cely sell and never purchase wood outside their own limits. Like 
the State, and for the same loasons, sucli Communes must in their 
own interests, try to obtain tlio largest (piantity of produce, and that 
too of the most useful descriptions according to the peculiar wants of 
each, (jases of this kind arc now, however, quite exceptional. 

Tlie majority ot Communes now sell their wood, at least the 
timber portion of it, or make it over to the inhabitants by levying 
a tax on them approximating to the value of the wood delivered. The 
expenditure and wants of the ( Wnnuncs have increased since the 
Jast century : hence iiuiome has already become, or tends to become 
the chief object in the management of their forests. Thus the inter- 
est of the Commune is to obtain the largest revenue i^os.^ibh'. 

The only kind of ExploltahiUty tha,t can secure the object do‘sIr- 
ed is that which seeks the good of the country at large ; for it is in 
the forc.st itself, and not outside it by means of purchase or invest- 
fneiits of money, that it is possible to increase the income of a Com- 
mune. A (/oniniune possesses only by accident any woodland 
situated lioyond its own limits, and besides tliis the purchase of a 
forest by a Commune is a most rare plionornenon. Moveahlii property 
belonging to Communes disappears rapidly; llius for(‘st pro|)erty 
constitutes for them an excellent inv<*stment, and as a rule the very 
])cst of all. ill the tirst place, it is perfectly secure, an indispensable 
condition where the owner is imperi.sbable ; in the second place, it 
continually increases in value; in tlic third place, it rc(juirOs, so to 
say, no caro at all ; and fourthly and lastly, it can yield compound 
interest aceiimulated during an indetiuite period. What better 
Saving’s Bank coiilil bo conceived than tlii.s ^ The apparent rate of 
interest of course becomes low after 100 or 150 years; but most cer- 
tainly no banker could guarantee a.s much for so long aperiod. A 
high foiest in fact furnislies every 15 or 20 years the produce of 
thinnings, while returning ultimately the original capital increased 
fortyfold. 

Thus far only ss appearances go; the reality goes much beyond 
this. The value of money must continue to fall owing to the 
abundance of the precious metals. A certain individual, for ex- 
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ample, has been in receipt of a fixed income for the last forty years, 
but he now obtains only two thirds of the articles which he was for- 
merly able to procure for the same sum of money. In the case of a 
forest, on the contrary, the money value of the large trees is coutinu- 
ully rising, since they are day by day becoming scarcer while the 
demand for them is increasing in proportion. Certain Communes 
possessing high forests have seen the revenues derived from them 
double itself within the last 30 years. Thus the etfective rate of in- 
terest they have obtained on the capital sunk in their forests is not 
two but four per cent ^ 

Indeed forest property is for Communes an unrivalled source of 
income when the right conditions of Exploitability are realised. For 
what ( ^omimmes, if we exclude revenue derived from municipal taxa- 
tion, are the richest, if not those which possess real forests, like the 
greater number of tlie Communes of the North-Eastern portion of 
France He who runs may read this fact in the Vosges and on 
the plateau of the J ura ; the condition of the roads, of the fountains, 
of the schools and of the churches discloses it at every step. The 
Communes of the plain country <*oidd be just as well oft* if their for-^ 
ests, instead of consisting of simple copse or containing but few 
largo trees, were so (ionstiiutod as to yield the most useful produce ; 
but as a rule these fuicsts arc far removed from so desirable a state, 
for Communes arc needy bodies. Indeed this last cbaracterestic is 
at the present day so general among the C'Ommunes, that it appears to 
be one of tlieir necessary attributes. And so it happens that although 
it is their interest to obtain the most useful produce in tiie largest 
quantity possible, still their neediness only allows them to labour • 
towards this end without ever attaining to it. 

The guardianship exercised by the State in taking up the 
management of communal forests, has no other object than the pro- 
tection and the interests of the Commune itself. There is nothing in 
our laws which aftbrds ground for any other supposition. Section 
(58 of the Forest Edict is textually excluded from the Sections which 
apply to communal woods. But its own proper interests are alone 
sufficient to impose upon the Commune the duty of preserving its 

(I) In the coiunmuHl foiest of the town of Kemiremont, consisting of silver fir, 
the annual yield of wliich, 1;),G0(> cubic feet in all, is sold standing, the revenue 
in l&sa was £ 800 ami in 1869 £ 2000. Since the latter year the receipts have 
still further increased. (Aiithov.l 
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forests in the state in which tliey actually are ; those interests also 
prove, now more than ever, tb.at the inanageraent of these forests 
ought to seek as fiir as possible to realize the conditions of Economic" 
Exploitability. 

The rules wliicli define tlie manner in, and tlie extent to, wliich 
• the Communes may utilise tlieir own forests are laid down in Sections 
b9, 70, 72, 137 and 110 of tiie Forest Edict. Section (io of the 
Forest Code, applicable by virtue of Section 112 to Cominnnes as well 
as to individuals possessing rights of user, rules that the ([nantity of 
])r()duce that may be removed can always be regulated in accordaiua' 
witli the condition and yield of ihe foK'st, and that in ease of any 
contention being raised, reference is to ho made to the Prefectoral 

The other sections relate to facts of a special nature. But ta- 
king them as a wli()l(‘, we lind that the right of appropriating the 
produce of their own forests is a usufruct of a special kind, regulated 
as i'ar as possible by custom, aud subject to reservations and rcstric- 
4, ions, and which usufruct it is desirable to limit to tjic trees tliat are 
(‘xploiinble, whether so by reason of their maturity or hecause they 
have aftaiiied the most useful mark(‘tahlc size. 'This last* restri(Jtlon 
is made compulsory in respect of coppice standards. 


SECTION 

Application op the Vaiuocs Kinds of Exploitabilitt. 

AVe have thus seen that the Exploitability suited to any given 
forest, grove or tiee depends entirely on the character of the [»ro- 
piietor. In forests that are re<pured to yield chiefly ligneous pro- 
ducts, the private individual will find it to his udvaiitage to work in 
accordance with the rules of Commercial Fxploilahility, the State 
according to tl»e.>e of Economic Exploitability, and the Commune as 
much as possiiile in this latter direction. It is only in the matter of 
details in apj)lying any kind of Exploitability that account has to he 
taken of the special character of <>ach forest, block of trees of the 
same age, wood worked on the Selection System, simple copse or 
copse with standards. 

8 
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To realize the object of Commercial Exploitabilih’, we must 
exploit forest And individual tree at tlie age at which the rate of 
interest on the capital value is at its maximum. In the case of in- 
dividual tiers it is obvious that they must be as numerous as possi- 
ble, since the resulting income is ofcoiirse directly proportional to 
their number. 

llio conditions of C ompound P]xp]oital)ility are never fully satis- 
fied except in bigh-torcst crops consisting of trees of the same age. 
But this being so, it is snfiiciont to fell the standing crops at coiii- 
plote maturity in ordci* to obtain from them the higliest sum of 
utility. 

In a forest worked on the Selection System the larger trees are 
found onl}’ here and there in the midst of younger ones. Bach of 
tlie former, felled at maturity, yields tlie most useful produce the 
forest can ever fiirnisli. But owing to the rate of growth being an 
indeterminate (piantity, it is impossible to estimate the loss of pro- 
duction resulting from the maintenance of the tree above the young- 
er individuals of^tlio same species, the free development of which it^ 
impedes. In the case then of forests worked l)y Selection we must, 
)jo satisfied with Qualitative Bxploitahility, wliich is all that we need 
rccpiire, as quantity of produce must give way to utility. 

brom a forest in the state of simple copse it would bo vain to 
expect the largest (luautity and the most useful kinds of produce that 
the soil eaii yield ; but we may endeavour to obtain as much of such 
produce as this class nt forest can furnish. Now the mean rate of 
production of the soil in a co[)so goes on increasing up to an age be- 
yond that at which we could maintain the standing crop, if we are 
to regenerate it by menus of regrowth from the stool. Hence we 
must exploit such coi.^esas late as possible, consistent with, security 
ol regeneration, in order to obtain the hugest (piantity of material 
possible under the circumstances of the case. 

Ill a forest under treatment as a copse with standards, the under- 
wood must be exploited under the same conditions as a simple copse 
and this for the reasons already explained in the foregoing paragraph. 
With respect to the standai\is, which are intended to yield timber, 
they must be felled only one by one as they bccc iue mature, in order 
that they may turuish the most useful classes of timber. No atton- 
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tiun at all it> to bo paid to tho lod.s of growth which the underwood 
siid’ens from tho cover of the crowns overhead, as it sinks into iusigni- 
ficanoe before the enhanced utility of the produce of the standards^ 
whicli are, by their very nature, intinitely more valuable. Thu.s the 
copse below is cut as late as possible, and the standards that are 
preserved for the production of timber, one by one at the age of the 
Qualitative ll^xploitability of each. But we cannot evidently work 
ill the direction of National Exploitability except by increasing the 
nunjber of the standards. 

In our opinion it would be useless to call attention here to ex- 
ceptional and special cases ; in every such case, the ({uestion of the 
Exploitability to adopt can be determined with certainty by the aid 
ol the general principles we have laid down, Thus it is easy to 
understand that every proprietor may h ive, under certain circum- 
stances, to maintain a protective fringe or even huge block of trees. 
It is oi)vious tliat in a forest of the (JInstci* Pine (Pimis Pinastcrj, in 
which the [irocoss of tapping for resin i.s in full operation, the crop 
must be so thinned that eacli tree may be ({uite separate from its 
•iioiglibours, without stamliug too far apart from thoin, aud that it is 
only by a careful lialancing of profit and loss that wc can determine 
tho ago at which the stuck should be renewed. 

It is now’ easy to see that the ideas of Jlegime aud Exploitabi- 
lity are too intijiiately connected tog(?tlier to l)e fully considered 
apart. The application af the one or the other ought to secure the 
same end, viz. tlic production, liy treating any given forc.stln the right 
wav, of w'hat suits best the interests of its proprietor. Hence in oi- 
ganUing a forest the lli'gimc, the Mcthotl of Tieatment and the 
kind of Exploitability to apply to it or, a.s it somefcinies hapjiens, 
to its various parts separately, must be considered and determined 
conjointly. 




SECOND HOOK 
OPERATIONS COMMON TO ALL FOREST 
OROANISATION. 


The various kinds of work ro(|uiro(l in the organisiditni (»!* every 
forest fall under two broad classes, viz. — (i) Ou rDoou Oi'KliATlONS 
and (ii) the Oikjamsation Rki^out and Pkojkct. 

The former class always of necessity l)e<;ins with the (‘xamina- 
tion of the forest, while the latter, in like manner, o])ims with llni 
report of this examination. Now a 1‘on‘st of a,ny extent offers at 
first sight a confused collection of trees ; it is impossible to take in 
the whole of it in one view. To l>ceom(* thoronghly ae(|nain(ed with 
it, we must separate it into its various eoin])()nout i)arls, (]ivid(^ and 
analyse it, then group together the <la,ta, tlius obtained and dig('st 
and form them into one whole hy I lie opposite [)rocess of synthesis. 
This AVork consists in the division of the ibrcjst into tJoMi’Airi'AlMN rs, 
followed by a detailed examination and <les(a-ipt ion of them, and in 
the draxving up of the Oknkkal I)i:s< ’H ii'Tivn .Rki’okt of the foiest. 

That being done, next comes the formation of liuj Working 
Circles, then the determination (T the Rotation or nge. at which tlie 
forest is to be exploited. 

Such arc the preliminary steps in the orgimisalion of every 
forest. 



CHAPTER I. 

(miVAilVMKSTS. 


The division of a forc:it into CoMPAliTM KNTS is the very founda- 
tion stone on which is Imilt uj) the invciitoiy of the forest, and must 
precede cveiy otiicr operation. That inventory must take in every 
one of the component part^ of the forest, and describe its condition 
and special character. The produce one may expect from the forest 
may be extremely varied, according to the species, and the quantity, 
([ualities, and dimensions of the wood when exploited, ami to the 
time for exploitation, which may be near or remote. Thus in order 
to ascertain what produce we can obtain from a forest whicli, by 
reason of its very'natiire, must covei a wide extent ol country, it is 
indispensable lirst of all to draw up an inventory of it. 

1 . Botnu/ari/ Maj). 

In order to be able to divide a forest into compartments, it is 
necessary to have in the liand a [)lan, or at liaist an approximately 
accurate sketch of tlie forest : therii is no other way of obtaining a 
thorouidi kiiowledi»e of tin? irround. The Hist thing to do is thus to 
procure such a plan, which we w ill call the Ijound.vuv Plan. It 
oiigiit to give not only the boundary of the wdiole forest, but also that 
of the principal largo ma.sscs compo.sing it, or, better still, of its 
\arious cantons or beats knowui under [lopuhir local names. The 
Plan ought thus to liave fignroil on it all great internal natural 
lines, such as w’atorcourse.s, valleys, crests, or ridges, as well as the 
chief artilicial line.s, like roads, lanes and important paths. 

It is expedient that this Plan should be drawn on a medium 
scale, so avS to give sufficient details, while still allowing the whole of 
one or several cantons to be easily taken in at a glance. Tlio scale 
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of 4 inches to 1 mile, in which J inch on the map is equal to one fur- 
long on the ground, is very convenient.^ With the aid of the 
Boundary Plan the relative positions of difForent j)oints, the lengths 
of the natural and aitificial lines and the approximate area of any 
portion can he ascertained at once. The Plan is extremely useful 
-^it every instant, and one may say, at every step made in the forest. 
It is the true guide of the AmcMiagiste — not, howevei*, because it ser- 
ves chietly to enable him to liml his way about, but really because 
it dhects his work and gives, in his mind, a locaJity to every fact 
that ho observes on the ground. But it is after all only a guide. It 
is therefore enough if it is only approximately correct, there is no 
necessity for it to bo rigorously accurate. 

The Boundary Plan may bg obtained on application to the Central 
Forest Office, if it possesses a map of the forest in ([uestion, that can 
1)0 copied, enlarged or reduced. In the absence of such a map, one 
may bo compiled from the village plans, if they are sufficiently ac- 
curate, which is seldom the case. As a lust resource, a rapid survey 
of the hoiindarios and principal lines may bo mado. Tliis last is often 
•the best course to follow when the foiesb taken in l^aiid is of limited 
extent, in-wliich case this preliminary survey would bo suffieieiit for 
tlio construction of the map that lias to acconqiany the Organisation 
Project. 

5:5 Division into Comparlmculs, 

Having the Boundary Plan the Aimaiagiste may now proceed 
at once to examine the forest and form the Coinjiartments. 

A C()Ml*ARTMEN'r is a portion of forest that is homogeneous 
j throughout its extent in respect of the groat factors of productioiq 
jl'viz. CuM.VTE, Soil ami Standing Stock. Tho(Tnnale of a given for- 
est may be different in its difficrciit parts according to elevation, as- 
pect, shelter or expo.s#i’e arid, in a w'ord, acconling to all the various 
(dements wliicli together constitute the .situation ot a place. Soils 
differ from one another by their composition itself, wdiich may be 


(1) The pcale suggc.sted by the Author > bi which I centimetre on 

the map represents -00 metics on the ground The scale adopted in tlic Trans- 
lation Is ---- thus ratlicr larger than the foiuier, but i.s leihaps more 
l&b40 

convenient for our purpose, fi’raiislator.) 
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clayey, silicioiis, marly, rich or poor, or by their looseness or com- 
pactness, their <hq)th, moisture, covering of dead leaves and vege- 
table mould, Sic. Climate and soil constitute the constant factors of 
])roduer/ioiJ, fur naturally they cannot bo iiiodified except to a limited 
extent 

The chief elements ol dinerence in the standing stock of a forest 
are species, age and density. Ihit the promise lield out by the stock 
and the state of its growth also constitute points of dilToronce. Again 
although, speaking gmierally, tlic causes of difference are those 
enunciated above, yet existing dilh'rences may also be directly due to 
anterior cireumstanees special to the oomparhuent in question. The 
standing crop is thus an cssentiaJly variable factor of production, for 
its (‘onditiou is necessarily ever changing with its age, and tliat loo 
without any limit what.socver, since one day at last the stock itself is 
to be worked out and to disappear and be replaced Iw a now one. 


Th(i essential rc'asoii fur the division of a fm’est into compart- 
ments, li-om i-jicli pf the three points ol view of climate, soil and < 
standing st<»ek, is that th(‘ dissimilar portions of one and the sa,me 
forest re(juir(.‘ difiereiit cultural tixsatmeiits or dilieient rotations, and 
it is precisely these very two points — cnl/aral trculfnciit and rota- 
tli.it tlio Ainihiagiste is required to determine. It waiuld bo 
impossible Ibr him to lix and pres(‘ribo clearly tlie ticatment of, and 
time for, exploiting each of these vlissimilar portions of the forest, 
unless he, studied them separately. l>y licaiing this rule well in 
mind, we are enabled to judge what amount ol’ difference Jmstifies 
the separation ol' one jiiccc of forest from another and tlieir forma- 
tion int«) separate coin]»ai tments. Mere shades of dili’erencc do not 
.Mflbial sujl:icit!iit grounds for making a sejiarate compaj'tment of any 
p.irticular portion ; '\V ' must have marked and notable differences. 
.Hut in that ca.^jc llie cause or ibo effects of the differences observed 
arc at one<‘ ap[»arcnt oitfer in the configuration and condition of tliii 
soil, iii the naiure and relative proportions of the specio.s, or in the 
shajie and s:/.e of the trees. The task of appreciating these differ- 
iMice.'^ is thus reilueeil to the quc.stion of ascertaining whether a cer- 
tain gi\cn dilVerenee requires a dillerent kind of treatment or a 
difierent time for bdling the standing material- This (jiiestion only 
e.xpciience ami a t:nc ^ n.^.* of ihc mcnagiste’s ait can resolve. 
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The division of a forest into compartments serves various ends. 
In the first place it enables the Amdnagiste to make himself 
throughly acquainted with the forest. Secondly, it is useful to him 
in drawing up an inventory of the forest. Thanks to this division, 
he can calculate or estimate the resources it offers as regards the 
various qualities and descriptions of wood. Lastly and chiefly, with- 
out it he could not determine the treatment adapted to, and the time 
suited for, working out each of these portions of the forest, that is to 
say, he could not draw up the Organisation Project itself. 

The way to set about dividing a forest into compartments is 
not without some importance. It is necessary first of all to make a 
general reconnaissance of the forest. You walk about through it 
and round it ; you examine the boundaries and the boundary marks ; 
you study the relief of the ground, the hydrography and the charac- 
ter of the surrounding country. This reconnaissance gives a general 
idea of the forest itself and its surroundings ; it affords some general 
notions regarding the prevailing climate, soil and species, the condi- 
tion and distribution of the standing material, and the situation of 
Jhe forest with respect to the neighbouring estates, to export lines, 
centres of population and the district considered as a whole. More- 
over it is by means of this reconnaissance that wo obtain general 
starting points or land marks, which furnish the necessary terms of 
comparison in the sabsecpient detailed examination of tiic forest. 

These general notions once obtained, wo proceed to the forma- 
tion of tlie compartments. To that end we station ouivsclves at sonic 
known point, on tlie boundary, for instance, or at an angle or at tho 
point where a road outers the forest. Then guiding ourselves with 
the aid of the Boundary Plan, wc move along some fixed line (the 
boundary or the road, in the instances wo have selected ), while 
observing the standing crop and the ground, until some marked 
change in one or both strikes the eye. At this point we turn to 
the right or left as the case may be, following the lino along which 
the observed difference between the two contiguous portions of the 
forest (one to the right, the other to the left) is continued. Care 
must be taken to keep our eyes chiefly on tho portion which wo 
started with by examining, viz., the one the boundaries of which we 
are trying to fix. Going on thus, winding along this line, which is 
indicated to us by the age, density, component species and condition 
9 



66 


FOBMATION OP COHPABTMENTS. 


of the standing crop^ and by the relief of the ground, and always 
keeping that portion constantly to the right or to the left of us, as 
the case may be, we arrive at last, after having made a complete 
circuit, at the point from which we started. If, while making this 
circuit, we have taken the precaution to blaze the trees or fix flags 
or signals at short intervals, the compartment is marked out on the 
ground. There is nothing more left to do than to clear a narrow 
provisional line along this perimeter, which may also be at once laid 
down on the boundary map. 

Next we must traverse the interior of the compartment in 
order to be sure that it is homogeneous throughout, or, in the con- 
trary case, to note the dissimilar portions of which it is composed, 
and which it may be necessary to form into separate compartments 
if tliey differ to a sufficient extent for that purpose. In the latter 
case, when the siglit is unimpeded for any distance, it is generally 
sufficient to cut the compartment in two by a transverse line or path. 

In liilly and mountainous country it would often be extremely 
fatiguing and, it may be, useless to make a circuit round each com- 
partment. In that case, on steep slopes it is enough to make hori- 
zontal traverses one above the other, closing the quadrilateral with 
lines of steepest descent, with gullies or otlicr good boundary lines. 

Frequently we come across gradual transitions which may be 
very embarrassing. Thus a slope with a northern aspect may 
gradually end by looking south-east; or the density of the stand- 
ing crop may decrease by very slow gradations until from completely 
canopied forest we get amongst a few scattered trees ; or again the 
age of tlie stock may decrease continuously, so that we may by 
imperceptible degrees pass from full grown high forest to a crop of 
poles. Under such circumstances where arc we to draw the line between 
two contiguous compartments ? Is It to be exactly midway between 
the two ends of this embarrassing piece of forest ? Certainly not. 
This line must pass through that point at which the crop has chang- 
ed sufficiently to require a different treatment ana a different date 
for its exploitation from that first examined. This is an infallible 
rule to -follow ; but its application, whenever the necessity for it 
arises, requires the exercise of no little judgment. In any case, the 
essential point to keep in view in forming the compartments is to 
be sure that they mainly follow the natural lines of the ground. 
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However it be, it is not a matter of indifference how large or 
how small the compartments are. ' It is clear that if each of the di- 
visions is to be homogeneous throughout and bounded by natural 
lines, they cannot all have the same area. Still it is necessary to 
remain within certain limits. If the compartments are too small, 
they become too numerous, and the result of this may be confusion 
in the prescriptions of the Organisation Project ; at the best diffi. 
culties in carrying out these prescriptions can never fail to occur. 
It is desirable to have a whole annual cutting within the limits of a 
single compartment, and experience shows that the area of a com- 
partment ought never to be under 13 acres at the least, even at 
the sacrifice of homogeneity. Hence if we have at first marked 
out any compartment that is too small, it is easy to judge after- 
wards with which one of those surrounding it, it ought to be incor- 
porated, considering it as a mere dot or.patch on a uniform ground. 
Those officers who have afterwards to execute the Organisation Pro- 
ject, being necessarily foresters by j)rofession, will be easily able to 
modify their cultural operations as required, whenever they meet 
with such patches. 

» 

If the compartments are too large, it is impossible to determine 
the treatment of the various standing crops and to prescribe the 
order of the exploitations in a sure and precise manner. The 
scries of successive operations in one and the same compartment 
soon becomes complicated, a circumstance which is a fruitful source 
of disorder. Hence the necessity of so arranging, that no compart- 
ment may be subjected [to a single class of operations for more 
than a few years at a time. Without this, the homogeneity of a 
large compartment would probably soon be destroyed. On this 
point, experience lias shown that no compartment should exceed 
125 acres. If a larger area of homogeneous forest is found, it is 
always easy to split it up into two or more compartments. 

The division of a forest into compartments requires chiefly a 
good deal of walking about round it and through it. The Amena- 
giste should avoid tiring himseif, so as always to have his eyes open 
and his head clear, in order that no fact may escape his observation^ 
The work does not call for any involved process of reasoning, for the 
characteristic features which separate one compartment from an- 
other are facts that immediately strike the sense of sight. But to re- 
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connoitre them thoroughly, he has often to move about a great deal. 
On level ground he must satisfy himself with respect to their situa- 
tion and relative positions. In hilly or mountainous country he 
may have to station himself on some high distant points and even 
on the slope across the valley below him, if he wishes to form an 
accurate idea of the configuration of the ground. This work, apart 
from the object necessitating it, is full of instruction for him and 
2;ives breadth to his views. 

§ S. Survey of the Com'partments, 

The compartments once formed, it remains to ascertain their 
area, situation and form by means of a regular survey. This sur- 
vey must be accurate ; not that witliout a thoroughly accurate sur- 
vey we could not determine the riglit treatment to apply or the 
yield of the forest, wlicthcr that be based on cubical contents or 
area; but with only an approximately correct survey, it would be 
impossible to estimate all the resources of the forest and draw up a 
true and complete inventory of it. 

A general series of levels may he taken with advantage, as tliey • 
may prove useful iii perfecting the organisation of tlie forest, especi- 
ally it the surface of tlic country Is even. Witli the configuration of 
tlic ground delineated on the map, it is easy to choose lines for roads. 
Such a map may be turned to account even in laying out the 
various patlis to he cleared, whicli also can serve as export liiiCs.* 

'Flic above are the only survey operations tliat may be rocpiirod 
in organising a forest. When the area of the forest is considerable, 

(1) Tlu‘. Ill) out or of roads fonniii,i[( a coinplel o network 

coiinoctini; all the various portions of a forest with the pi’ineipal trade routes, is 
a work quite distinct fruiii tlneorgaidsation itself of tlu^ forest. It is expedient, 
when that is possi))le, to allow both tlu^se works to go on hand in hand and in 
direct ecniiection wilh one another. Well-desigmul and well-coiistructed roads 
adorn as well as enrich a forest. If they arc hiiil out simultaneously with the 
organisation (if th<* forest, they simplify' the formation of the couipartments and 
serve as a, sort of frame- work for the latter, so that a complete harmony’’ is at 
ouee established between the network of export lines anil the series of coinj)art- 
incnts. 

Jjut although it is desirable to ilevise a system of export roads while the out- 
door work of the organisation is going on, it is seldom possible to lay out or 
even design the complete network at once, except at the* risk of making some 
useless ones, and others that do not accord with ttie Organisation Project. It 
is, therefore, enough if only those roads are laid out while the organisation is go- 
ing on, the necessity of which is clear and undeniable. Whatever be done, what- 
ever amount of foresight exercised, the future will always necessitate modifica- 
tions in the network of roads as in the prescriptions of the organisation itself. 
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tbe only way to construct an exact map of the forest in one piece is 
to make a triangulation, but such a map is not absolutely indispen 
sable. Again, although the demarcation of a forest in accordance 
with existing law may be of the greatest utility when the boundaries 
are liable to be encroached upon, still for the purpose of the Amdna- 
giste it is enough if they are known and clear to the eye. 



CHAPTER n. 

DETAILED DESCRIPTION OF THE 
COMPARTMENTS. 


After the formation of the compartments comes their exami- 
nation, and simultaneously with this the detailed description of each, 
which is noted down at once in a book. The object of this operation is 
to ascertain the condition of each compartment, and, as far as that is 
possible, the causes that have produced this condition, so that from 
the data thus obtained, the Amenagiste may be able to form a cor- 
rect judgment regarding the future promise held out by the standing 
crop and the trep.tment that suits it best. Hence the expediency of 
describing separately the climate, soil and standing stock. 

In connection with the present subject we arc concerned with 
only the local climatic conditions'of any particular compartment. To 
describe it fully, it is sufficient to note the situation, and, where the 
necessity exists, the aspect. 

As regards elevation we are here seldom concerned with the 
idea of height in its absolute sense, but always and to a very great 
extent, with relative height as compared with the surrounding 
ground. Thus the upper portion of a slope possesses a very differ- 
ent situation from that of the lower portion of the same slope. Again 
the elevation being the same, the situations may nevertheless be 
entirely diflerent, if one place is on the top of a ridge and the other 
forms the bottom of a valley. 

In noting aspect, the slope or gradient, which is the measure 
of its influence and a cause of variation in its effects, should also be 
given. In most cases it is easy to describe the slope by means of a 
single word. In order to do this clearly and so as to expres^degrees 
of comparison, the following conventional gradations may be 
adopted. 
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(i) Qentle slopes, those whose gradients are coni|)ri.sed between 
% and 1/6, say between 0 and 16 in 100, 


(ii) Rather steep •••1/6 ... 1/3 16 ... 33. 

(Hi) Steep 1/3 ... 2/3 33 ... 66, 

(iv) Very steep 2/3 ... 1/1 66 ...100. 


(v) Scarps, whose gradients exceed 100 in 100 or 45,° and 
which men cannot climb except on all fours. 

The dendrometer, which every Forest Officer in France carries 
in his sac, is a very convenient instrument for observing the gradi- 
ents of slopes in hilly country. 

Sheltering rising ground in the vicinity is always desirable and 
is frequently of very great importance. If in describing the situa- 
tion of a compartment, the existence of such rising ground cannot 
be expressed or implied, then it ought to be specially mentioned. 
The height of the rising ground should bo stated, as well as the 
point of the compass towards which it lies and the effects of its 
influence on the compartment in question. No liard and fast rule 
• can be laid down as to the method of noting the ejcistenco of such 
sheltering ground and of describing it. Ability to recognise it 
when it exists, and to appreciate its influence, requires no small 
amount of general, as well as local, experience. There are occa- 
sions when it is necessary to note the absence* itself of such shelter 
and the effects of this absence. The presence of streams and tanks 
and large sheets of water may also affect the climate of a compart- 
ment either favorably l>y rendering it moist, or unfavorably by 
aggravating the effects of frost. 

In order to gain a knowledge of the soil, we must examine 
the state of its surface, its composition and its princi|)al physical 
properties. With regard to its surface, the soil may be quite bare 
or covered with a layer of leaves, carpeted over with moss or grass, 
or overgrown with bushes; it may be loose or caked, rocky or con- 
sisting of earthy particles, &c. By the term composition of the 
soil we refer to the proportion of the principal elements which form 
it. It is expedient to determine it absolutely, at least in a few 
compartments taken as types, by means of acids and the methods 
of levigation and quantitave analysb. The presence in large quan- 
tities of humus and vegetable mould affects very considerably the na- 
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ture and condition of the soil. Their proportion is^roughly estimated 
with the eye. In the last place, the nature of the subsoil exercises 
a very marked influence on the forest growth, and may vary from com- 
partment to compartment. The rock below may also manifest its 
influence on the topsoil above it by modifying its physical charac- 
ters, according as its stratification is horizontal or inclined, or ac- 
cording as it is compact or permeable, entire in sheet masses or 
broken up. The physical characters of the topsoil, the chief of 
which are stiffness or looseness, hygroscopicity and depth, al>vays 
exert a preponderating action on the forest growth. 


The state of division (looseness) of the soil, which is a product 
of the nature and size of the particles composing it, goes on in- 
creasing from stiff plastic clay that is impermeable both to air and 
water, to loose sand and stones and agglomerations of rocks and 
boulders. As regards hygroscopicity we have soils that are boggy, 
wet, moist or dry. These classes of soils can often be recognised 
by the characteristic species which grow on them ; but the humi- 
dity of the climate and of the soil are to a certain extent comple- 
mentary one of {he other. 

Of all the cliaracteis of the soil, depth is generally that which 
varies most from compartment to compartment, and is also the most 
important. Thanks to it, the other characters perform their role 
more effectively, the roots of the trees spread out aud take a strong 
hold of the ground, the moisture of the soil is better preserved and 
an excessive rainfall is more easily carried away into the depths of 
the earth. Depth of soil is at once manifested by the form of the 
trees ; in shallow soil the boles are short and the crowns low, with the 
branches stunted and crooked, while in deep soil the boles are tall 
and the branches of the crown straight and long. A soil possessing 
a depth of 20in may be termed deep. Depth and the other charact- 
ers of the soil may be observed in ditches, trenches, quarries and 
cuttings, which open to the view a section of the topsoil traversed 
by the roots of the trees. 

For any compartment in particular the soil is described in a few 
words, and mostly by the use of comparative terms. The underly- 
ing geological formation is not mentioned, unless it is different from 
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that of the preceding compartments. But it is expedient to estimate 
the fertility of the soil by employing the terms very good, good, 
mediocre^ bad, very bad, * 

For indeed the fertility of a soil is not in any sense an absolute 
quality ; it depends on the species of tree with reference to which it 
may happen to be considered. Thus a soil that is mediocre for the 
beech may be good for the Scots* Pine and bad for other species ; 
again a dry and shallow soil would be good, say, for the beech but 
mediocre for the oak. Thus the fertility of a soil must be judged 
chiefly by reference to the manner of growth of the species concern- 
ed, which betrays it at once. It must receive a further qualification, 
since it varies not only with the nature and tlie condition itself of 
the soil, but also with its surroundings, viz. the atmosphere, geologi- 
cal formation, adjoining soils, and standing crops. This qualification, 
so to say, sums up the estimate formed after full consideration, of 
of the two constant factors of production, or, more accurately, of the 
productive forces of the locality itself. 

It is the description of the standing crop which requires to b© 
*most complete of all. And hero there may be a gr^at many points 
to attend to, viz. 

Descriptive technical name. 

Density. 

Component species. 

Age or ages (if ditferent.) 

Origin. 

History, 

State of growth. 

Approximate estimate of promise held out. 

The most suitable treatment. 

The descriptive technical name of the crop expresses in a char- 
acteristic manner what it is, whether a thicket, saplings, &c., or 
whether it is in the condition of a copse with standards, or a high 
forest worked by Selection or simply an irregular mass of forest. 
This name should give in a single word a general idea of the whole 
stock considered in the mass ; and it is only when blanks dotted with 
scattered trees occur, in which there is no trace of any regular order 
or uniformity, existing or recently destroyed, that this fact has to be 
specially mentioned. 
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The deDsity of a crop, viewed as a canopied collection of trees, 
is described by stating whether the leaf canopy is complete or not, 
close or open, discontinuous or only with an opening here and there, 
and this to what extent and in what manner. It may, for instance, 
be of greatly varying density and even interspersed with complete 
blanks. 

With respect to the species of trees, only the principal and aux- 
iliary ^ ones need be mentioned, and, if necessary, their relative pro- 
portions should be given, but this always in the most brief and sim- 
ple manner possible. Nay it is often sufficient simply to state that 
an associated species is abundant or rare. Numerical ratios usually 
afford but inadequate information ; this is always the case for in- 
stance when any species is represented by lanky, unhealthy or irregu- 
larly distributed individuals, or when the presence of the species is 
useful only in varying proportions according to the soil and aspbet. 
As regards secondary or accessory species, only those should be men- 
tioned whicli are characteristic of any special fact observed ; the 
birch and aspen, for instance, if confined to certain compartments 
alone ; or again «thc species comprised under the collective name of' 
brushwood or the soft woods, if they are abundant only ex;(^eptional- 
ly here and there. If there is more than one stage of growth, as iu 
a copse with standards, each should be described separately. 


(1 .) The various species of trees in a forest naturally group themselves 
into 3 well detined classes according to their relative importance in the organi- 
sation of that forest ; we will denote them severally by the specific terms 
Vrincii’AL, Auxiliary and Comulemkntary. 

Among the species present thero is one (or it Ihiay be more), which from 
the superior value of the produce it yields and the general suitability of pre- 
vailing conditions for its favorable growth, necessarily stands out as the central 
pivot round which the whole Organisation Project turns. The Regime and the 
Rotation adopted are determined entirely by the requirements of that one 
species, which thus constitutes the Principal species of the forest in question. 
As parenthetically observed higher up, there may be iu the same forest several 
principal species, the iiegime and chiefly the Rotation being judiciously mani- 
pulated to suit them all more or less equally. 

Of the remaining species, well distributed throughout the forest or capable 
of being generally introduced there, one or more form the natural associates of 
the principal species, the growth of which they promote and improve, while, 
thanks to different requirements, they usefully occupy space both in the soil 
and iu the leaf canopy, which the former could not biit leave unutilised. These 
we have designated the Auziliart species. 

All the other species, which are neither principal nor auxiliary, we have 
included in one comprehensive class under the name of Comflkscbntaky species. 
These are either too slightly distributed, or do not attain a sufficiently large size 
in the foiest in question, or yield produce of too little value, to influence in any 
way the choice of the Regime or the Rotation to adopt. (Translator.) 
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With respect to age, if the crop is composed of two or more dis- 
tinct stages of growth, the respective ages of these various stages 
should be given, otherwise only the single figure expressing the 
general age of the crop. In a copse with standards, it is often suffi- 
cient, as regards the standards, simply to state that a certain class 
of reserves is predominant. If the age of the crop varies from treo 
to tree, as would happen in a high forest workod by Selection, tho 
main point to determine is at what age it would be expedient to fell 
the crop considered as a whole. This we will call the dominant age. 
It does not always depend on the age of the majority of the trees, 
but here again on rapidity of growth and the relative situation of 
the trees. 

At times it is necessary to note the origin of the crop. It may 
be traceable to seedlings or to stool shoots, or even to a mixture in 
certain proportions of both. It may be the result of the system of 
tire et aire, or of natural restocking or of artificial reboisement, &c. 
The history of each crop would be full of the most valuable instruc- 
tion. As a rule it can seldom be traced any distance back. But it 
•is expedient in a great many cases to mention whaf operations were 
last carried out in the compartment described. Occasionally also 
traces or evidence still remembered may be found of offences and 
serious damage committed, for instance, of removal of scattered and 
valuable trees, of loppings that have ruined a growing stock, of offen- 
ces by graziers or by others repeatedly stripping trees of their leaves. 

The state of growth of the standing stock may be described in 
one or two words : the growth is either active or sloio, sustained or 
languid^ &c. 

The future promise held out by the stock, i, e, the probable 
period of time during which it will continue in good condition, re- 
quires a special reference, when its age and state of growth do not 
afford sufficient information on this head. In the last place, it is ad- 
visable to indicate in the Field-Book the operations that may be use- 
fully executed in any given compartment before many years are over. 
This note, made with regard solely and absolutely to the treatment 
of the compartment in question, apart from all considerations con- 
nected with the adjoining crops, refreshes the memory when the in- 
door work of the Organisation Project begins, and enables the Amd- 
nagiste to prescribe with confidence the combined treatment of all 
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the compartments of the forest taken as a whole. Its utUity ends 
there and it must be omitted altogether from the Organisation 
Report. 

Such are the points to be examined and noted. But, as a rule, 
there is peculiar to each crop some special characteristic, some im- 
portant fact, that is more or less obvious, which must be observed 
and noted. Now it is one thing, then another. Experience, and the 
acquired sense of the forester’s art, which has sometimes been term- 
ed his second sight, can alone enable him to recognise it. If it has 
been passed unnoticed, if it is not clearly brought out, if it is not 
faithfully interpreted in describing the compartments, that descrip- 
tion may be lengthy, drawn up with care, specious, but for all that 
inadecjuate and deceptive. 

To examine a compartment thoroughly after having obtained a 
knowledge of its boundaries and taken his bearings, the Amenagiste 
may proceed as follows : — (i) Place on the boundary of the compart- 
ment a guard who is to move along this line, while ho himself moves 
paralled to him inside the compartment at a distance of 30, 40 or 50, 
yards off; so that while the guard completes a circuit outside, he 
himself also completes a circuit inside. As the Amdnagiste has to stop 
frequently to observe, the guard must obviously stop too until the 
former moves on again. The Amenagiste must be in no hurry, but 
walk on slowly, taking in a general view rather than observing de- 
tails, and he must avoid stopping to jot down notes, Avhich act only 
distracts the attention and falsifies the appreciation of facts ; (ii) the 
circuit finished, he must formulate and clothe in words tlie ideas 
taken in ; (iii) then walk through the middle of tlie compartment 
from end to end, say through its greatest length, in order to assure 
himself that the compartment is homogeneous throughout, and above 
all to test or correct his first judgment. ^ (iv) That done, he must 
sit down and write straight off the description required, and then, 
(v) rest for a while before beginning to examine another necessarily 
different compartment. This description fatigues the mind as it de- 
mands sustained attention. It has no analogy whatsoever with the 
formation of the compartments, in which work the only thing to do 

(1.) By marchiug along parallel lines, the Am6nagiste does not gain 
so complete a knowledge of the ground and the stock, and^indeed is likely to 
lose his way in the midme of the compartment. 
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is to look Out for differences sufficient to separate one compartment 
from another ; on the contrary, its aim is the very opposite, viz, to 
bring together the principal features observed and portray the ge- 
neral characteristics of each compartment. 

§ 1. Divuion$ and Sub-divisions, 

The crops of compartments adjoining one another occasionally 
present' only transitory differences, as regards, for instance, age, 
density or species. These diff'erences may sometimes be such as to 
justify keeping tlie compartments separate with a view to their 
immediate treatment, but without being opposed to their simul- 
taneous exploitation. Once that is effected and the new generation 
has occupied the ground, these compartments will liave become 
similar to one another, and may then be lumped up into a single 
compartment, granting always that the aggregate area is not too 
large for that purpose. While waiting for this to take place, tho 
compartments may be maintained on tho footing of Sun-DivistONSl 
in order to facilitate the work of the Amenagiste in prescribing the 
treatment, and that of tlic Executive Officer in carrying out the 
prescriptions of tiie former. The single group of sub-divisions we 
will term DivrsiON, which may therefore be defined as a portion of 
forest comprising one or several different crops, destined to be re- 
generated simultaneously and capable after that of founing a homo- 
geneous whole. 

Tlie system of sub-divisions has once])ecumucli employed. A.t the 
present day it has been all but discarded; Forest Organisation seems 
now a more simple affair. But because tliat system is cumbrous, it 
would be a mistake to give it u]) altogether, for cases occur, in 
which tho establishment of sub-divisions has its use, and without it 
the Organisation Project would ho imperfect and incomplete. 
However it bo, tlio fundamental condition that every division, seeing 
that it is to be permanent, ought to satisfy is liomogenoity of the 
constant factors of production, viz., climate and soil. So also every 
Organisation Project to be perfect must be based on natural divi- 
sions of the forest. 
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GENERAL STATISTICAL REPORT. 


The simple inventory of the forest is not enough to enable one 
to draw up the complete Organisation Project. It of course shows 
what descriptions of produce can be furnished by the forest ; it gives 
the quantity and the qualities of the different kinds of wood and 
timber it is capable of producing ; it even affords data for finding out 
when its various portions could be exploited. But for our purpose 
it is indispensable to know besides : — (i) the wants and special 
interests of the proprietor, the extent to which he can seek to satisfy 
them and the means he has at his disposal in order to obtain that 
result ; and (ii) the economic conditions in which the forest is placed, 
and the state and form in which its produce is employed and brought 
into consumption. 

An examination of the whole body of facts connected with pro- 
duction forms the necessary point of departure for all forest organi- 
sation. This examination we have termed the Genkral Statisti- 
cal Report of the forest. Its object is to ascertain what descrip- 
tions of produce and what results the Organisation Project should 
seek to obtain. This Report necessarily deals with facts relating to 
three orders of perfectly distinct ideas : — (i) Administrative Cirenm- 
stanceSj that is to say the facts on which are founded the rights of 
proprietorship and the circumstances under which these rights arc 
exercised ; (ii) Physical Circumstances^ i, e,^ the existing factors 
themselves of production, a knowledge of which furnishes a general 
picture of the forest ; and (iii) Economic Circumstances or, if you 
will, the relation between the wants of the surrounding country in 
wood and timber and the interests of the proprietor. 
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§ 1 . Administrative Cireumstanees. 

The chief points of information to give under this head are as 
follow : — 

The name of the forest and its geographical, political and 
administrative situation. 

The name of the proprietor and the nature of the rights of 
proprietorship. This right may be absolute or limited. Occasion- 
all}" the right of property in forests is subjected to the most'-singular 
legal or conventional restrictions. 

Area of the estate and the state of its boundaries. The facts 
relating to its demarcation, to the erection of boundary marks, to 
disputed portions, to its settlement map should be stated, and even 
discussed here;‘if necessary. 

Origin of the property and its history, as far as that can be 
traced back. This liistorical record includes two most important 
^classes of facts, viz., prescriptive rights and former treatment. 

Actual condition of the estate, whether wooded or not through- 
out its whole area. Adjoining estates which surround it, whether 
fields or forests, towns or villages. 

Other kinds of produce besides wood often possess considerable 
importance, for instance, grazing, game, and minor produce. This 
is the place to describe the circumstances under which they arc 
obtained and the relation they bear to the ligneous produce. 
Besides the preceding, there may bo a great variety of special facts 
to record. Moreover information must always be given respecting the 
administration of the estate and the means employed for protecting 
it, two points of very great interest. Tims it should be stated what 
officers are charged to administer it, and the character of the task 
entrusted to them may be dwelt upon. Details should be given 
concerning the nature and extent of the offences committed or the 
dangers to be feared, such as fires, damage caused by game, &c. 
The strength of the protective estai)lishment entertained should be 
given, followed by a statement as to what degree of efficiency we 
ought to expect therefrom and the modifications that may be called 
for. 
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The taxes and contributions levied on the forest and other 
expenses incuired on account thereof also require a short reference, 
followed by estimates or proposals of various kinds. 

Frequently the administrative circumstances of a forest are 
exceedingly simple and may be summed up in a few words on the 
constitution of the property, its history and management. The 
facts to record in that case are obvious and well-known ones. But 
sometimes, on the contrary, the questions to be considered are of 
quite a special character, such as undivided property, heavy pre- 
scriptive rights, civil suits, public servitudes, want of an outlet, and 
other facts of the first importance, which cannot be mastered with- 
out laborious study, and which at times even require an immediate 
solution before the work of organising the forest can be taken in 
hand. 

The simple suggestions which precede suffice to indicate the 
lines to follow in describing the administrative circumstances of any 
given forest. 


§ 2. Physical Circumstances^ 


The general study of the climate, the soil and the component 
crops of a Ibrcst is by no means simply a resume of the detailed 
dcscri})tiou of the compartments. It is rather the syntliesis of tliat 
analysis, so I’orincAl as to give a clear idea, unencumbered with 
diffuse details, of the forest considered as a whole. Thus this 
study gives a picture of the forest sketched out in broad lines so as 
to bring ou.t in bold relief its general condition. 

In describing the climate, the first thing to note is the situation 
of the forest, i. c., whether it lies on level, undulating or hilly ground, 
whether it forms a portion of ono or several river basins, at what 
height above the sea, or above and below the surrounding country 
it is. The names of plains, hills, mountains, idvers, &c., should be 
expressed, whenever possible. After this the climate is qualified, 
from the point of view of temperature, by one of the five terms of 
the scale adopted for France. It is /^o^, mild, temperate, cold or very 
cold according to the species found indigenous in the locality and 
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to the manner in which those species thrive there.^ Tlie prevailing 
climatic conditions are still farther characterised by mentioning the 
principal agricultural crops specially cultivated in the vicinity, and 
giving the amount of their yield. It may be found expedient to 
note the habitual state of the atmosphere, whether it is clear or 
murk}’^, and of the sky, whether it U bright or clouded. The annual 
rainfall, and the dryness or humidity of the air, especially during 
tlie season of vegetation, are sometimes facts requiring to be 
recorded. The direction and force of the winds that blow over the 
foresl may also possess a great deal of importance. 

The principal factors of climate are largely modified by the 
general configuration of the country, by the existence of natural 
shelter in the shape of neighbouring rising ground, by the proxi- 
mity of the sea or largo sheets of water, and by the presence of exten- 
sive forests. The occasion often arises for taking cognisance of one 
or more of these special facts. Thus natural reproduction by seed 
appears to be all the more abundant and easy, the more thickly aiid 
extensively the surrounding country is wooded. But it is chiefly 
the climatic conditions peculiar to each locality that it may he use- 
ful to record. The manner in which warmth* is distributed 
throughout the different seasons, Its duration, the extremes of heat 
and cold in summer and in winter, the range and variations of 
temperature in spring, summer and autumn, all these are elements 
that affect very differently different localities. The rainfall and its 
distribution, falls of snow and the length of time during which it 
lies on the ground, the season for and frequency of such falls, the 
brusque or slow transition from dry to wet weather and vice versa, 

(1.) The following extract from the Translation of Bagueris^ Manual of 
Sylviculture by Fernandez and Sinythies will explain what ia meant ; — 

Hot climate . — Tliat in which the oaks, Q. suher, Q. ilex, Q. coccifera, and 
the pines, P. hulepensis [Mill.] and P. piiiea [Linn.] are indigenous. 

Mild dimate . — Chefly characterised by Pinus Pinaster ; the oaks, Q. sessi- 
liflora and Q. peduiiculata bear seed almost every year. 

Temperate climate . — The two last mentioned oaks, 1 ho hornbeam and the 
l>e».*ch are very common, but there is a f^ll of acorns and beechnuts only every 
four, six .seven or eight years. 

Cold climaUi . — The beech with the silver and Scotcli firs constitute the large 
bulk of the forest. 

Very cold climate . — Here grow only species of the genera Sorbua, Pyrns 
Betula, &c., among broad-leaved trees, and here is found the natural home of the 
upruce fir, and above ail of the larch, and the pines, P. (Jembra [Link.] and P. 
unciuata [D. C.] 

11 
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and tlift variniis otlier meteorological pbenometia, tliesc too are not 
less deserving of special notice. The action of ‘the wind, exception- 
al atmospheric movements, their effects and the greater or less frequen- 
cy of storms and whirlwinds also exercise an influence "that Varies be- 
tween very wide limits according to the forest. ThiisWhat we want is 
not so much a description of the •principal factors of climate consi- 
dered absolutely, but the manner in which they operate in any 
given locality. 

In any ’Case, climatic peculiarities manifest themselves by their 
various special effects on forest growth, which is a true index to 
read them by. It is these special effects as they appear on the 
different principal species, that we must chiefly note. Occasionally 
the task is one that requires considerable labonr and time, and tlr*s 
Jiparfc from those facts, of a very accidental character, which can only 
be apprehended or inferred after an intimate acquaintance with the 
history of the forest embracing a long sei’ies of years. 

To describe in a clear and accurate manner the climatic condi- 
tions obtaining in a forest, it may be necessary to divide it into 
xoncs or masses each possessing special peculiarities in this respectl 
But, be that a§ it may, one of the best means of givingagood general 
idea of the whole forest is to write a sh )rt description of its orogra- 
phy and liydrography. An examination of the soil and the various 
component crops should then follow and complete this general 
picture. 

The general dcscripHon of the soil should afford information 
regarding the geological foiwation to wliicli it belongs, its mineral 
composition and its condition. The soil itself may either be of un- 
iform character tliroughotit or vary. The geological formation which 
constitutes the sub-soil has, so to say, a different texture, stratifica- 
tion and often oven mineral composition in different places. For 
instance tlie most uniform system of rocks, like the Vosgian grits or 
the loNver group of Jurassic lime-stones, present themselves at the 
top in various slates, rocky at the surface here, in a condition re- 
sembling sand there, or covered with an earthy layer in a third 
place. , 

The mineral composition of the soil; ascertained by the detailed 
examination of the compartments, may be referred to a few general 
types. Soils may be silicious, argillaceous or calcareous j combina* 
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tions of the above yield the rich,, sands, terre f ranches <Lc. 

The largeness or muiuteuess.of^^the component particles of a soil is 
a poiatof very great limporjtaoqe tp note, Tlvq presence of stenes in 
greater or smaller proportions Jilso. affects the character of a soil to 
a very marked extent. The composition of a soil is indicated by its 
characteristic flora; here for instance, it is covered with ling hushes, 
thereby a mass of^ low- shrubs,, leguminous plants, wild thyme or 
lavender,. 

•Tliiid 10w\ vegetation which covers the soil also indicates its 
condition^ dep|th, moisture and fertility; but an accurate judgment 
on thtesC' points can be arrived at chiefly by-observing the growth of 
the trees standing on it. And indeed it is the. influence of the soil 
on, the forest* species and theii* growth ,tli|it mainly .demands the 
attention of the Am^nagiste. The facts are there, eloquent of 
themselves, but.they must be attended to and noted with the skill" 
of 'a-, connoisseur. For this purpose.intimate acquaintance with the 
forest in question and with forests generally is a sine quA non. The 
productive capabilities of the soil are described by giving the cubi- 
*cal contents of some of: the crops at various ages. This method of. 
estimating fertility has the merit of expressing in a few words the 
very essence of. the judgment, which the Arndnagiste may form, of, 
the- soil 

The description of the standing crop viewed as a whole, ’'should 
take in the points necessarily omitted in the detailed description of 
the compartments. Thus it will consider one by one the more 
important species, noting their distribution, their requirements, the 
size and quality they attain in the forest in question,’^and the de-. 
scription of wood .and ..timber . they can yield. As regards the acces- 
sory species, only a list of them need be given, which will be detailed 
oiv summary, as the case may require. 

In the second place, this description, viewing all the component, 
crops as a whole or in large groups, should' specify the general .pro- 
portions of the various species, their relative hypsometric distribu- 
tion/ and tlie rdle and position, occupied by eacli in the forest. The 
relative proportions of the age-classes call for. prominent mention^ 
as well as the future promise held' out by each. This requires noti 
only a just appreciation, of facts,, but also the power of drawing cox-- 



S4 


ECONOMIC CTBClTMSTANC^rS. 


red inferences. Lastly the general description sfionlJ wind irp I)f 
stating the results left hy the previous treatment to which the forest 
was subjected. Tliii.'; the work possesses a combined his>tarical and 
professional character. 

• 

To sum up, wc have seen that the chapter on the physical 
circumstances of the forest to be organised should first describe anil 
estimate correctly the elements of production it contains, and therj 
mention the classes and quantity of produce which it is able to 
furnish. 


§ 3. Economic Cirenmstances:. 

Under this head, more than under the preceding, no hard and 
fast rules can be laid down ; at the most, we can only suggest the- 
points to bo considered. We have first of all to ascertain what 
descriptions of produce the forest can actually furnish, wliat it fur- 
nished in former years, and in what respects and to what extent it 
contributed towards the supply of the country. Then comes the* 
question of making a forecast of the future requirements of the 
country, wliich dv)pend on such a variety of ever changing circum- 
stances. And thirdly and lastly, we have to examine the possibility 
and manner of disposing of the produce obtained. This examina- 
tion is naturally incomplete unless it is followed by a summary 
statement of the improvements wc would propose to be made in tlie 
existing means and measures for disposing of the produce, such aff 
roads, sawmills and other useful works. 

Either the forest is in a satisfactory state of production or there- 
is something left to be desired in this respect. The various descrip- 
tions of produce removed must be enumerated and discussed. The 
information here given should go back a few years at leasty and 
should emlirace, if the necessary data are available, a fairly long 
perioil of time. It ought to give in one lump figure the quantity 
of all the produce removed, indicating the relative proportions of 
the various descriptions of timber of large and medium size and of 
firewood. The various forms in which the timber was brought to 
market,' the ordinary yses to which it was put and the quantity and 
quality of the various articles manufactured from it have also, to 
some extent, to be considered. The value of standing timber and 
the prices of the dififereut descriptions of felled wood would thoD 
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form the siihject of a very instinctive paragmpTi*. A statement of 
the revenue yielded by the exploitations and of the expenditure 
under every head (without which it would be impossible to know 
the net revenue, and which would generally, as it were, sum up 
what precedes) ought to terminate what relates to the various kinds; 
of produce removed. 

The actual and former state of the market with reference to 
the different descriptions of wood and timber, the pr:nci|>al itsc» 
which they served in the surrounding district itself the neighlmur- 
ing raninufactorics, the quantity and nature of the produce exported, 
the relative importance of the various kinds in demand, these are 
all so many points to be passed in review. It may be found expedi- 
ent to give the names of the principal centres of consumption, with 
a brief account of their wealth, commerce and manufactures ; as well 
as a list of the sawmills and other establishments working up, dis- 
tributing, 01 using the various kinds of wood and timber; the dis- 
tances of the chief markets, and existing lines of export, such as 
roads, railways and canals ; and other facts of an analogous nature. 

* Next comes a summary forecast of the wants that may arise in 
the future. This forecast is often much shorter work than detailing 
past and present circumstances, but, in revenge, the future is un- 
certain and it is by no means easy to estimate it rightly. The 
demand for the various classes of wood and timber is continually 
shifting, according to general and local consumption, to the compe- 
tition offered by products that can be substituted for wood, to the 
establishment of new industries employing wood, to the opening out 
of new markets, and to increase or decrease of papulation and of tlie 
wealth of the country. This portion of the subject treated in the 
present section thus deals with questions in which individual opi- 
nion and judgment must unceasingly be called into play, and forms 
one of the most essential portions of the General Statistical Keport. It 
may be omitted ; nevertheless the facts connected with it, though 
not separately detailed, still remain the most important basis for 
the organisation and administration of any given forest. 

It follows, therefore, that In examining the economic circum- 
stances of a forest, the object to be kept in view is to determine 
what results the Organisation Project should endeavour to accom- 
plish. This examination thus becomes a study of the ecouoiuH 
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condition of tlio* whole surrounding district or country rather than 
of. the mere forest. Itr requires an extensive and sound knowledge 
of economic principles. Glided by them the Amdnagiste is able to 
griisp at once the most important and essential facts, which then 
become clear and? self-evident. 

The General Statistical Report for an important forest is always 
an interesting piece of work and may even give the writer an 
opportunity of displaying his Kterary and technical skill. It is 
unnecessary to- make of it an* ambitious dissertation ; it ought 
simply to be a bare study of factsj showing' what descriptions of 
produce the forest ean and' ought to yield. It is, so to say, an, 
txposd of the reason.s that help to determine simultaneously the 
Bdgime and the Exploitability tO' apply in any given case. Assu- 
ming that of a wood contaming about 250 acres, which can be taken 
in by the Amdnagiste in a single glance, it is clbar that this Report 
becomes simply a brief enunciation of all essential points. But in 
no case can any of the three classes of facts treated of in this 
chapter be omitted or slurred over. A full and accurate General 
Statistical Report is the first guarantee of a sound Organisation^ 
l^roject 

Even after the organisation of a forest is complete, the General 
Statistical Report still continues to he of the highest utility ; it is 
full of the most useful imformation for those who have some day or 
other to examine andi work tiie forest. Thus it contains data 
essential for after-control and* verification. 


CHAPTEE IV. 


FORMATION 0^ WORKING CHICLES. 

fc '4"' i2» •“ '*• 

A Working Circle is a forest or portion of a forest, of which 
the climate, the soil, and the species are every where similar enough 
to require one and the same Method of Treatment and one and the 
same Rotation. In order that a Working Circle may he properly 
constituted, it should also be composed of crops of well graduated 
ages. 

^ It very seldom happens that the Working Circle is Regular. 
For it to be so, the various species should be represented in a uni- 
form manner everywhere, the stock in each compartment sliould bo 
well constituted, and lastly the age-groups should be equally distri- 
buted in convenient order throughout the forest. These three con- 
ditions aie matters of fact quite independent, as a rule, of tho 
Am(^nagiste’s art. 

The formation of Working Circles thus enables the AmeVia- 
giste to separate from each other the portions of a forest, which 
require different kinds of treatment and different rotations. It 
is also very important as regards the distribution of the produce of 
the forest, for each Working Circle is an independent centre of 
supply. Whatever methods may be employed to determine the 
quantity to be worked out annually, in other words, the yield, it is 
certain, that with more than one Working Circle, the aggregate 
quantity actually obtained will be nearer the estimated figure and 
the annual outturn will differ less from year to year, than if the 
whole forest were treated as a single Working Circle. Errors of 
defect in one or more of the Working Circles would be compensated 
by errors of excess in another or others. 
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Besides this, each individual Working Circle becomes a perma- 
nent working-centre. Those who obtain their supplies of wood 
and timber from the forest in question, do not of course all live in 
the same place, and each one naturally helps himself from the 
nearest Working Circle. This is a point of great importance, 
especially with respect to firewood, which always forms a notable 
proportion of the produce exploited and is consumed in large quan- 
tities in the neighbourhood of the forest itself. By the division of 
the forest into several Working Circles cost of carriage is reduced, 
the wood and timber dealers obtain their stock from more than one 
point, work is brought within convenient distance of every labourer 
living near the forest, and sawmills and factories are constantly 
supplied with wood cut in their neighbourhood. The roads and 
paths designed for the export of wood are all kept in moderate cir- 
culation year after year, instead of being overcrowded all at once 
after a long interval of years and thus cut up and destroyed in a 
few days. The advantages just enumerated all tend to increase the 
profits of the proprietor. 

The rules to follow in forming Working Circles fall under two 
heads ; the first Are essential and fundamental to the operation and 
relate to the method of treatment, the rotation and gradation of 
ages ; the second are necessary and subsidiary and relate to the 
distribution of the various crops and to the area and boundaries to 
be assigned to the Working Circles. 

All the various crops composing a Working Circle must require 
one and the same Method of Treatment, It hence follows that the 
Amdnagiste, having the whole forest before him, begins by separa- 
ting from one another, first the liigh forest portions from tliose under 
copse ; next, in the high forest portions he must separate those which 
can be treated by the Natural Method with Thinnings from those 
which require to be worked by Selection, and in the coppice por- 
tions those that ought to be exploited as Coppice with Standards 
from those which may bo treated as Simple Coppice. But as it 
often happens that differences of climate, soil or species are not al- 
ways sufficiently marked to necessitate a special method of treat- 
ment, but simply require some slight modifications in making the 
same kind of fellings, the Amcnagiste must see whether the work of 
separation must be carried on still further for any other reason. 
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Thus, for instance, it seldom liappcns that when those dilFercnccs 
are at all pronounced, different rotations are not necessary. Tlio 
work of separation being now complete, each portion thus arrived 
at forms a separate Working Circle. 

All the various crops eompofiing a Worhiog Circle ought to 
require one and the same Rofation. The length of the rotation 
depends on the climate, soil and species. These vary more or less 
from compartment to coinpartment, so that, strictly speaking, the 
rotation would be different for each compartment. But it is clear 
that unless these differences are marked, it would be absurd to 
consider them to be opposed to the inclusion of the compartments 
in question in the same Working Circle. No one can fix within ten 
years the exact exploitable age of higli forests of bur large species or 
within one or two years that of our copses. Ilcnce it is only when 
differences of 30, *40 or 50 years in the case of high forests, and of 
from 5 to 10 years in the case of copses present themselves between 
two several compartments, that it is necessary to place those in 
different Working Circles. Such differences cannot be discovered 
until after the Working Circles have been formed but facts that 
help to discover them must be noted, as for instance, the girth of 
the trees at known ages. 

A proper Gradation of Ages in a Working Circle is necessarg 
in order that the series of annual exploitations may go on continu- 
oiisly without any hitcli and that all the standing timber may bo 
felled at the right time. This gradation can never he dispensed 
with, but iu order to bo able to extract more or les.s equal quanti-. 
tics of exploitable wood every year it is enough if wo have eerUin 
principal broadly defined agc-classcs represented in sufficient 
proportions. Thus we must have in each Working Circle old high 
forest, high forest, high 'poles, low poles and thickets, or, in more 
general terms, at least these three great clas.ses, viz., old, middle aged 
and 'young crops. After what we have just said, it is obvious that 
if the old crops, instead of covering one-third of the whole area, 
occupies only one-sixth, they are in insufficient quantity. 

It is often very difficult to satisfy this condition of.thc grada- 
tion of ages. Thus it may happen that a certain ago-chi.sa is 

insufficiently reprc.sentod in the forc.st or is too irregularly distri- 

duted to be included in each of the natural Working Cirtdes. 

12 
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There is no way of getting out of this difficulty but by maintaining, 
as far as possible, as Working Circles the old cantons or working 
units of the forest, and, still furUier, by running the boundary lines 
of the Working Circle right through the large age-groups, "SO as to 
distribute them equally between the several Working Circles., The 
effect of this may be to "give the Working Ciitjles very 'iinequaft 
areas. In this respect, the shorter the rotations are, the easier is 
^ the work of forming convenient Working Circles, for then the dif- 
ference between the youngest and oldest age-groups must natiiially 
be slight. It is desirable to have the age-groups in a Working 
Circle succeed each other in more or less regular order, to admit 
‘ of the observance of the Rules for laying out coupes. For this 
purpose the Working Circle ought to be in one piece or, at the least, 
its different portions ougiit not to be mixed up with those of another 
Working Circle. In the second place, it is eKpedient that the crops 
' composing any one age-claas should be situated all together or, at 
•the outside, form not more than two sepjirate groups. 

The boundaries “to clioose for Working Circles should be natural 
lines such as riil^Cs in hilly country and, to say the least, roads on 
level ground ; for it is evident’ that a Working Circle sliould form a 
homogeneous whole and a real working-centre. AH arbitrary lines 
cut through the forest would be entirely out of place. 

All foresters agree in admitting that a Working Circle ought 'to 
'be* neither very large nor very small. If small, the number of the 
•‘Circles in a single forest becomes very large and, as a consequence, 
tlie various exploitations become numerous and scattered. The 
^result is complication and disorder, comparatively high general 
'working charges, more extensive injury to the crops adjoining the 
coupes, and occasionally extreme risks from the breaking up of the 
leaf canopy. A forest of silver fir may be ruined by being split 
up into too many Working Circles. If the Working Circle is large, i4; 
must contain a great many compartments. The result of this is that 
dts organisation becomes more difficult ; cost of carriage and working 
^reaches a high figure owing to the great distance of the dwellings 
of a large proportion of tho labourers .employed and of the wood* 
nvorking factories, and to the over-crowding of some of the export 
roads ; the produce of the exploitations is liable to be left long en- 
cumbering the coupe,; and lastly the, coupes being large, 
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neration. becomes difficult Some hundreds of acres devoid of any 
shelter or some thousands of tons of . wood worked out all inione 
locality cannot but^be accompanied with great risk. So mucli said, 
nothing is mote variable than the area to give to Working Circles 
and no limit can be suggested in this respect Nevertheless -Work- 
ing Circles of high forest contauiing from 1250 to 2500 -acres and 
those of copse covering from 375 to 750 acres are free from the 
defects noted above. The difference between the relative extent of 
a Working Circle of high forest and one of copse is due to the fact 
that, acre for acre, the annual cutting goes over more ground in a 
copse than in a high forest. Moreover the produce of the former, 
less important, as it is, not only on account of its lower value but 
also of its nature and. quality, does not conunaud such large and 
ready sale as high forest, produce. 

In forming his Working Circles, the Amdhagisto must be guided; 
by his Boundary Plan and-tlie data he has collected together in 
forming and describing liis compartments, lie must begin by noting 
the great natural divisions formed by ridges, rivers, main roads, or 
^ cultivation. Such divisions are ordinarily few in number. Then con- 
sidering each of these great divisions separately, he can^easily judge 
what portions require a special method of treatment or a particular 
rotatiou. Next he must take up each of these smaller portions one 
by one, and observe how the crops of the principal agc-classcs 
are grouped together or distributed. He will thus end by 
defeuing one or more of his Working Circles. But if he is obliged 
to make some special arrangement in order to obtain a convenient 
distribution of the age -classes in each of these Working Circles, he 
has besides to form. a correct estimate of the promise held out by the 
different crops, to consider in what various ways he can make the 
most of them. and to combine all the resources at his disposal in such, 
a manner as to minimise the disadvantages of a defective gradation 
or distribution of the age-clas-ses. On this subject uo rules can be 
laid dowu:.it is entirely a question of professional savoir fuir.e^ 



CHAPTER V. 

• 

DKTERillNATION OF THE ROTATION OR AGE OF 
EXPLOITABILITY. 


The first tiling to (let<}rminc in organising a forest is the age' 
of exploitability or the rotation to adopt. On this depends not only 
the size and sum total of the timber produced but also the quantity 
to be removed in the annual exploitations. 

A Rotation properly so called is applicable only to a canopied; 
collection of trees. As regards solitary trees or the individuals of a. 
canopied collection of trees considered singly, the age at which they 
become exploitable, varies from, tree to tree according to the special 
growth and surroundings of Ccach ; for them, therefore, what we 
would have to determine is not the ago at which they would become 
severally exploitable, but simply the condition or the ^size of the 
exploitable individual taken generally 

SECTION I 

Age at which Quantitative Exploitability is realized: 

The end of Quantitative Exploitability is of course the produce 
tion of the largest amount of material. Here we are concerned not 
with the total quantity of produce accumulated at any time in a 
forest but witli the quantity obtainable within a given time, in 
other words, the average sum of production of the soil. This, we 
have already shown, docs not exist for individual trees but only for 
a canopied collection of trees considered as an organic whole. 
Hence if it were possible to watch the progressive development of 
such a collection of trees from the very moment that it came into 
existence, the question of finding out the mean annual production 
would be simple enough. For in that case, to ascertain the mean 
annual production at any time we would have only to measure the 
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Mibioal contents of the standing wood, add thereto the contents of 
the trees that have disappeared whether"’ from. natural causes or hy 
the hand of man, and divide the total thus obtained by the number 
years expressing the given age. The quotient is tlie inean- annual 
production of the soil at that age. The ago at which this rneaU' 
Is highest would be that of the Quantitative Exploitability of the 
forest. But to carry out a complete scries of experiments of tliis 
nature would require perhaps a hundred years, and the Amenagiste 
soukl not obviously afford to wait so long. It is of course a good 
thing t 0 ‘ undertake them whenever the history of the forosts or 
portions of forests concerned is accurately known. ^ But it is not 
Bverj forest that offers such convenient data, and the general solii- 
tion of the problem has still to be provided for. The Amdnagiste 
must ascertain’ somehow or other the mean annual production of 
the forest he has to. organise. We, therefore, give another method 
for obtaining this mean. 

Instead of watching the progressive development from year to 
year of the same crop, we look out for crops growing under identical 
jonditions but of different ages. Such crops can of course always 
be found and tliey enable us to obtain at once all the data we 
require. Wc have thus only to ascertain for each crop its age, the 
contents of the standing material and the quantity of produce to 
be thinned out before it reaches the age-class next above its own. 
We thus obtain for any given crop the total cubical contents per 
tinit of area, say per acre ; and this divided by the number of years 
vvliich expresses the age, gives us the mean annual production at 
that ago, and, as before, the age which corresponds to the highest 
mean is that of Quantitative Exploitability. For example, the mean 
annual production is, say, 100 cubic feet at 20, 175 cubic feet at 40, 
210 cubic feet at 60, 220 cubic feet at 80, and 215 cubic feet at 
100 years ; then the rotation which corresponds to the Quantitative 
Exploitability of the forest in question would be about 80 years. 

In selecting the trial crops referred to in the preceding para- 
graph, we must be careful that they are as complete as possible, 
since they are supposed to represent the maximum production of 
the soil at the respective ages. Besides this, in point of fertility, 
bhey should represent the average conditions obtaining in the 


(1) This is prescribed in Forest Department Circular No. 145, 
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Working Circle that has to be organised, for we have to consider 
not this or that particular p<jrtion of the Working Circle but the 
whole of it as an organic unit. The age of the youngest of the 
trial crops need not be less than that at vvliicb the stock becomes 
marketable, and it imtters little how great the difference is between 
the respective ages of any two ^ of these crops ; but one condition 
they must all fulfil, they should be dense enough to require- bein or 
thinned. In tlie first place, viirless they be so, they cannot be con- 
sidered to be as- com [dete aS' possible y and in the next place, once 
the cubical contents of the stswiding wood in each has been estimated, 
we can at once proceed to thin aud measure up the quantity thin- 
ned out. The produce yielded by a crop in thinnings is- a quantity 
that must be kuownj in order to enable one to deal with the older 
trial cropsi. 

After the thinning in any given crop has been made, the 
niir»ber of the trees remaining should be counted. The next older 
crop should contain, before being thinned^ the same number of trees 
more or less, for it is evident that it is only by comparing the 
number of trees standing at (UfEerent ages that we can be sure that 
the crops have 'been suitably selected and that each crop is an exac'c 
counterpart of the immediately younger one modified by time. The 
degree of fertility of the soil in the several crops has to be the same, 
aud there is nothing to indicate this except equality of the number 
of the trees in any two consecutive crops, the younger one taken 
after, the older before, being thinned, it being granted that each 
of these crops is us full as it can be. The reason of this is clear, 
for it is obvious that the number of trees standing iu any full crop 
is inversely proportional to the fertility of the soil. 

A complete series of such experiments can- rarely be made in' 
the same Working Circle, since for this purpose it would have to 
contain in itself every one of the trial crops required, all of them as 
full as possible and representing the ditfereut stages of the same 
ideal crop. Now there are even species (like the silver fir, for 
instance, which was formerly everywhere treated on the Selection 
System) that form only In exceptional cases crops composed of trees 
of the same age. Another difficulty is that it is only recently that 
regular thinning operations have been adopted as an integral and 
necessary part of the treatment of forests, the consequence being 
that iu existing crops of any age they have beeu made only since 
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the last 20 or 30 years. Hence such crops are not in the condition 
in which they might have been, had they been thinned regularly 
from an earlier age as soon as thinnings became necessary. More- 
over the degree of severity of a thinning is not without its influence 
on the total production of the soil, the extent of this influence being 
still but little known. 

But if a complete series of experiments can rarely he made, 
partial experiments of this kind are frecpiently possible and furnish 
gcnergfl data of great importance. Thus nothing is easier than to 
find out the cubical contents of a uniform crop together with its 
age. And as the quantity of the produce yielded by the thinnings 
already made is on record, a small arithmetical calculation gives 
approximately the mean annual production since the apjicarancc of 
the crop. By this means we have been able to ascertain that the 
Quantitative Exploitahility of high forests of our large .species 
generally is reached towards the end of the first century and is the 
longer delayo^l, the slower these forest/? thin themselves under the 
action of natural forces alone. Again we have copses exploited at 
di\ ages between 20 and 40 years, ^nd there are even many in dif- 
ferent localities which have been left standing with a view to con- 
version into high forest and which are now from 40 to 80 years old. 
These copses show that the mean annual production of a simple 
copse goes on increasing beyond the ago at which it ought to be 
exploited to obtain an abundant regrowtb from the stool ; and, more 
than this, that the Quantitative Ex,ploitability of copses is attained 
only towards their fiftieth year, a little earlier or a little later, 
according to the component species and the prevailing classes of soil. 

It is even possible to teil by certaiu peculiarities or physical 
signs whether a given crop has become quantitatively exploitable. 
At this period it has passed the atage during which growth in height 
is rapid, and it has acquired nearly all its natural length of bole ; 
it has become completely fertile, and, growth in height being practi- 
cally at a stand still, the forest has begun to thin itself naturally. 

Thinnings made by the hand of man precipitate this result; but 
the point on which their importance chiefly rests is that they obtain 
from the forest and render available for consumption a larger 
quantity of produce, and this too at an earlier age, than if the forest 
were allowed to thin itself by the natural struggle for existence 
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between the trees composing it, as they expand their crowns. 
Moreover the produce of thinning operations is more considerable 
during the first half of the life of the crop operated upon than during 
the other half, I’hC consequence is that they affect our calculations 
as soon as the middle age of the crop has been reached, and they 
do this, if not as a constant quantity divided by an increasing 
‘munber corresponding to the advancing age of the Crop, at least as 
•a quantity ‘increasing less rapidly than the age. Taken into account, 
this produce has the effect of diminishing the mean annual tate of 
gtowth during the years that succeed the most productive thinnings, 
as compared with the mean annual rate of growth during the im- 
mediately preceding years, and it thus hastens or even suffices of 
itself to bring about the maximum mean annual production sought.^ 


The explanation of this is simple. It is an established fact 
that differences in the annual sum of production in any complete 
crop, from being well-marked during the first years, become slight 
later on; and it is. equally well known that thinnings scarcely, if at 

(1) We will illustrate by figures the meaning of this paragraph. 

Suppose a full-cropped acre aged 90 years to have just been thinned, the*- 
stock left standing measuring »5040 c. ft. and the total oulttirn of all thinnings 
made hitherto being 2520 c. ft.; then the average annual pi oduction per acre 
5040+2520 

at 90 years _ = 840 c. ft 

90 

Similarly suppose the crop at 120 years just before being thinned to contain 
G720 c. ft.; then. 

6720+2520 

Average annual production per acre at 120 years 770 c. ft, 

120 

Thus although we have assumed the annual production to be constant, 
the ])ro<luc 0 of the thinnings of itself suffices to reduce the average annual 
production in tlie sj)aee of only 2*3 years from 840 to 770 cubic feet If wo 
contiiiueil the series, the average annual production, supposing T to be a con- 
stant, would be represented by the general expression 

T 

P+- 

n 

where annual production, T=- total produce of thinnings, and n» age of crop. 
But actually T is naturally not a constant and hence the thinnings cannot 
affect our calculations ‘‘ as a constant divided by an increasing number cor- 
responding to the advancing age of the crop.” It is easy to show that they 
must affect our calculations “as a quantity increasing less rapidly than the 
age”; for if this quantity increased at least as rapidly as the age, then 

T 

— oc n " 
n 

or T oc n3 

i. e. T would have to increase in an absurdly impossible ratio (Translator,) 
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all, aflfect the annual sum of production, for the judiciously thinned 
crop, thanks to the full room for unimpeded development thus af- 
forded to the conserved trees, makes as much growth as the un- 
thinned crop would have done. Hence the yield of the thinnings is 
80 much over and above what could be obtained from the same crop, 
if no thinnings at all were made. • 

To resume in general terras what precedes, we may say that 
experiments relating to the mean annual production of forests show 
that the extreme limits between which this mean attains its maxi- 
mum are, on the one hand, the young high-forest stage or the age 
of complete fertility and, on the other, the natural opening out of 
the leaf-canopy when the trees have reached complete maturity and 
the soil begins to deteriorate by the reason of incomplete cover 
overhead. 


SECTION 11. 

Agb of Qualitative Exploitability. 

A tree presents its highest sum of utility fof unit of volume 
when it has reached the largest dimensions it can acquire whilo 
still remaining sound. For whatever it is, whether oak, silver fir 
or any other species, its timber is then adapted for the most varied 
purposes and is, as a rule, bouud to be used in such a manner as to 
satisfy the most important wants. Now it is impossible to foretell 
what precise use will be made of timber that is to be felled many 
years Lence, or what other wants may not by that time arise, that 
will require the same wood. Hence the only sure way to produce 
the most useful descriptions of timber is to grow trees of the largest 
dimensions possible and that chiefly because they will thus be suited 
for the greatest number of purposes possible. 

The wastage in working up timber being less in the case of 
large logs, it follows that, volume for volume, large timber in the 
log contains more utilisable material than pieces of smaller size. 
This remark applies with less or greater force according to the 
species concerned ; for instance, it is much more important that oak 
and pine, which contain comparatively a considerable proportion of 
sap-wood, should be obtained of larger size than silver fir or beech 
in the employment of which no difference is made between the 
13 
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heart and eapwoods. Again large Jogs can be cut up into more 
useful scantlings ; thus they may be first cut up into quarters before 
undergoing farther conversion, or they may be sawn up into broad 
scantlings which are in great demand for certain purposes. This 
advantage becomes most striking in the case of species valuable for 
certain special characters, notably so in that of the oak, the ash &g. 
To resume in a few words what precedes, we may say that the largest 
logs are destined to supply the most important wants and this more 
fully botli as respects quantity and quality than smaller pieces; 

The heartwood of trees does not improve with age ; on the corr- 
trary it deteriorates by gradually losing some portion of its com'- 
ponent elements, and even begins to decompose, as is proved by the 
various alterations of colour which old wood uiiderffoes. If it is a 

o 

desirable thing to obtain large trees, it wculd be no less undesirable 
to let them deteriorate standing. Now experience shows that the 
deterioration of standing timber does not begin except with the 
decay of the tree, so that instead of waiting until that stage super- 
venes, wc must fell all trees as soon as they are mature. 

This latter stage, which precedes the beginning of decity, can 
be recognised by a visible loss of vigour; the annual shoots remain 
very short, the foliage becomes spare and of a dull green. The stage 
of decay on the other hand, shows itself by the loss of important 
organs ; some of the principal branches in the top of the crown die, 
and in consequence tlio foliage of the tree is entirely wanting in 
places. For each species the mature tree and the tree in full decay 
are recognised by special physical signs. The mature oak possesses 
only a few scattered leaves which turn yellow early in autumn and 
begin to fall from the top downwards ; entering the stage of decay, 
it becomes stagheadeJ. The mature silver fir possesses a tabular 
crown completely flattened at the top, and the lower branches are 
but scantily furnished with leaves; when decay sets in, the crown 
loses its shape and, from having been circular, its outline becomes 
irregular. Sometimes premature decay occurs. It is either acci- 
dental and special to the tree affected, or general throughout a forest^ 
Wlien accidental, it may be due to a broken branch, for instance, or 
to any other extraneous cause. To recognise it, it is necessary to 
examine the crown, the bole and the butt-end, including the visible 
spread of the principal roots. If the decay affects trees in a general 
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manner throughout the forest, it may be traced to the character of 
the soil; which may, for example, be deficient in lime or rest up(»n 
an impermeable sub-soil. Such decay consists in the decomposition 
of the heart of the tree at an early age. Actual experience 
obtained in working a forest can alone show whether the trees in it. 
are aflfected or not in this manner.. 

The conditions of Qualitative Exploitability can bo practically 
realized only in the case of trees that are felled one by one, like tlio 
standards of a compound copse and the trees in a forest worked by 
Selection, whenever the object in view is to obtain the highest sum 
of utility from each individual tree. In this case, the total produc- 
tion of the soil is not taken into account, either because it is of no 
consequence, or because it cannot be estimated. Indeed the loss 
of material that may result from the maintenance of trees that over* 
top others is slight, when such trees stand far apart ; for they too 
l^roduce wood and this wood is more useful by reason either of its 
superior size or because it often belongs to more valuable species 
than the overtopped trees. 

The age of maturity ia very variable according to the species 
concerned. It is rather late for the oak, the silver fir and the larch, 
and early for tho beech, the spruce fir aud the Scots’ pine. In any 
case, without an examination of each individual tree and tlie posses- 
sion of professional experience, it is impossible for any one to say 
whether a given tree is in full growth, or is mature, or has begun 
to decay. 


SECTION III. 

Rotation corresponding to National Exploitarility. 

The only way to obtain fn m the soil the full amount of pro- 
duction of which it is callable, aud above all to employ every square 
inch of it in tbe iR’oduction of timber of large dimensions, to rear 
canopied forest. Hence in order to realize the highest sum of utility 
possible, we must grow our trees in loaf-canopy and better still in 
CtUiopieJ forest composed of trees of the same age, as far as that is 
allowed by the nature aud habit of the various associated species. 
Now such a forest docs not furnish the most useful produce it can, 
yield until it is (piile mature, whereas It returns the highest suil\ 
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total of productioQ of which it is capable at a much earlier age, la 
order to obtain the highest average yield possible of produce, that 
is at the same time the most useful the forest can produce, are we to 
exploit it at an age intermediate between the two ? Certaialy not 
It is at the age of maturity itself that we must exploit it, just as we 
do wheat, fruits and other produce of the soil in general. 

We know that the average sum of production of the soil of a 
canopied forest decreases but little so long as the forest is full and 
composed of vigorous and healthy trees. Let us now enquire in 
what way the usefulness of this production increases with the age 
of the forest. The variety of purposes to which any piece of timber 
is applied, depends principally on its size. Timber dealers hence 
divide the various descriptions of wood in the market into size- 
classes, depending chiefly on diameter. The highest class of course 
commands the highest prices, for no piece of wood is placed in that 
class, unless it is suited for employment in the most important 
industries. It is impossible to estimate directly the value which 
wood commands in any single one of these industries, since that 
depends not only on the use made of the wood in that particular, 
industry, but also on the relative quantities of such wood consumed 
by them severally, so that this value is subject to great fluctuations 
according to time and place. Hence the most logical classification 
of woods must be founded on the price of unity of volume. As long 
as the selling rate of any class of wood has a general and steady 
tendency to rise, we may be sure that it is required by certain in- 
dustries, which are willing to outbid all others in order to obtain 
it. That industry will pay more for it, which is most in want of it. 
From what })recedes, it is thus clear that the utility of wood goes on 
increasing continuously with its size until it reaches the first class 
of commerce. 

The same result is obtained if we compare the receipts realized 
at different ages. The value of the standing timber on a given area, 
from its first appearance to the time the trees attain the first class 
size of commerce, does not increase in exact proportion to its age, 
but more rapidly. For instance, if the total value of the crop at the 
latter age, say in this case 160 years, is £2000, and at the age of 
120 years £ 1500, then at the age ot 80 years, it would be very far 
from fetching £1000. Thus an increase of marketable value is a 
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test that its utility has also increased. It follows then that wbetlier 
we wish to obtain the highest sum of utiliiy or the largest 
receipts, we have never any reason to exploit a forest before its 
timber has attained the first clas^-size of commerce. The age 
at which this occurs is the lowest limit for a rotation that realises 
the conditions of Natitional Exploitability. 

We must except from these remarks those forests, of which the 
soil is not good enough to enable the trees to attain the required 
size. . It is obvious that in no case ought the rotation to exceed the 
age of maturity, but since the thicker a log is, the more useful it is, 
it follows that the first-class size of commerce is necessaiily as nearly 
as possible that, which that species generally attains before begin- 
ning to decay. It thus happens that, as a rule, the maturity of a 
canopied forest is reached soon after the age at which first-class 
marketable size is attained, and just before that at which it begins 
to decay. Tlie interval between these two ages is more or less long, 
depending on the species and forests concerned. In any case, the 
moment when decay begins is the superior limit for the rotation 
^corresponding to National Exploitability. 

It is thus easy to determine this rotation with perfect certainty 
within a very few years of the real figure. By keeping as near as 
possible to the age of the maturity of the crops concerned, there is 
no danger of making a mistake. 

The maturity of a canopied-forest, like that of a solitary tree, 
is also manifested by a marked loss of vigour of growth. The leaf- 
canopy becomes lighter than during the period of sustained vigour ; 
seedlings of the principal species now make their appearance, if they 
did not exist before ; or, if they did exist before, they now begin to 
push forward. But these signs, although generally similar for all 
forests, present certain characteristic differences according to tho 
species of trees composing any particular forest, 

The two limits of age between which the National Exploitability 
of a forest is comprised, viz.^ that at which the standing timber 
acquires first-class dimensions from a commercial point of view, and 
that at which decay sets in, always offer two definite starting points 
by means of which to determine the rotation. If we work from the 
lower limit, we must ascertain by careful ring-countings on felled 
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trees the age at which the minimum diameter required is attained. 
When there is choice in the matter, the trees selected for these 
experimental ring-countings should be such as have grown in cano- 
pied high forest under the average conditions of fertility special to 
theW orking-Circle concerned ; those that present any exceptional 
characters should be rejected. The highest figure obtained from the 
ring-countings should be fixed for the rotation, since it is better to 
be above the minimum diameter required than to run the risk of 
having to exploit the trees before they have acquired that diameter 
But in practice, as a rule, the best trees found for these experimental 
ring-countings do not quite satisfy all the points required of them ; 
for example, old crops, if they are present, may not be growing under 
the average conditions of fertility, or may not have yet acquired the 
desired dimensions ; or they may be entirely wanting in the Work- 
ing Circle. If we were obliged to work with trees of larger girth 
than the minimum required, it would be easy to determine, on a 
section of the trunk, the age at which they reached this miaimum. 
But if such trees have grown in an isolated state, as tliey often do, 
what are we to conclude as to the dimensions that would be acquired 
at a given age? , And if large trees are absolutely wanting, a cir-'» 
cumstance of not unfrequent occurence, what is there to do but to 
fix the rotation by analogy ? 

However it be, it is obvious tliat individual judgment must 
always, and to a considerable extent, come into play in the deter- 
mination of the rotation to adopt. The greatest risk we run is, no 
doubt, that of arriving at too low a figure for tlie rotation. The 
effect of this Would of course be that we would cut too fast the trees 
that have already attained the exploitable girth, and thus in a short 
time liave no exploitable trees left to cut. 

SECTION IV. 

Determination of the Age of Commercial Exploitability. 

The object aimed at in subjecting a forest to the Conditions of 
Commercial Exploitability is to obtain the largest income from the 
total slim in cash represented by the value of the forest. This sum 
is treated exactly like moveable capital, and is expected to yield 
the highest rate of interest possible. But the income derived from 
wooded land is necessarily periodic ; any particular portion of it 
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yields no money return except once after a more or less long series of 
years. The income derived from and the capital sunk in the forest 
do not increase in tiie same ratio as the years go on. The question to 
resolve is, therefore, the determination of the age at which the forest 
should be exploited in order to obtain from it the largest income 
eompared with the capital invested. 

This problem is capable of a single general solution, and also 
presents some very important special cases. The general solution 
is applicable to woods composed of trees of the same age, such as 
simple copses and all perfectly uniform canopied masses of trees^ 
The most important particular cases are those presented by the 
standards of a compound copse and forests worked by Selection. 

§ 1, Rotation apjplicahle to a Wood composed of Trees of 
Uniform Age. 

tJiven a compartinen't ‘of average fertility — if not a compart- 
itient, say a coupe or even an acre of forest ; the problem before us 
is simply to determlu'e the age at which the crop standing on this 
area ought to be cut. This will also be the age for exploiting the 
other coupes or portions of the Working Circle, that are placed in 
the same conditions of production. Thus this age is itself the rota- 
tion sought. The procedure to follow depends on the following 
proposition : — 

The revenue derived from the exploitation of a uniform cano-- 
pied forest is necessarily periodic, and increases for every year that 
the forest is allowed to stand. The revenue for each year represents 
ike amount of interest on a certain definite capital, calculated at the 
customary rate of interest expected from investments in forest pro^ 
perty. The capital corresponding to each years revenue, therefore, 
increases from year to year like the revenue; and hence ike most 
profitable revenue, i. e. the age of Commercial Exploitability , corres^ 
ponds to the largest resulting capital. 

In order to find the age at which a given forest composed of 
trees of the same age becomes commercially exploitable, we must 
first of all determine the various figures of the respective receipts 
obtainable at regular periods for a scries of years \ then by a simple 



104 


EOTATION FOB COiTMEBClAL EXPLOIT ABILITY. 


sum of arithmetic capitalise these 6gurcs. The highest capitalisec 
Taliie gives its the 4-eqnired solution. Suppose, for instance, thai 
.the periodic receipts determined experimentally are as follow: — 


20 veaa*s 

£ 

16 . 

25 „ 


24 

30 „ 

£ 

37 

35 

£ 

48 

40 „ 

£ 

58 


The capital corresponding to each of these figures can b( 
•obtained from the formula, 

R 

C:= 

Where C=the capitalised value sought. 

R=the revenue to be capitalised, 
and n=the no. of years at the end of which 
the revenue is periodically obtained, 
trrthe interest on £ 1. 

Take in the present instance 4 per cent as the rate of interest: 
Then i=(J.04 

and C, i. e, the capital capable of yielding every twenty years 
an income of £ 16 


16 

(l + 0.04)!!l 


£ 13-8—11 


In the same manner, C at 25 year8= „ 14-8 — 2 

30 ... =r„ 16-9—10 

35 ... =„ 16-5—10 

40 ... =„ 15-5— 2 


The highest capitalised value here, £ 16-10-0, is obtained 
at the end of the 30th year, which is tantamount to saying that tho 
age of Commercial Kxploitability for the forest in question is 30 years. 

If the customary rate of interest for forest investments was 
3 per cent we would have the following figures for the capitalised 
values: — 


At 20 

years 

£ 19-15-0 

„ 25 


21—18—9 

30 

,, ...... 

„ 25-18—2 

>1 35 


, 26 — 9—2 

40 

» 

„ 23-12-7 


Here then the maximum capital would be realized at the age 
of 35 years. 



ROTATION FOR COMMERCIAL EXPLOITABILITY. 


105 


Even i priori it appears obvious, that to the highest capitalised 
value capable of yielding a periodic income in perpetuity corresponds 
the largest income derivable from the capital actually sunk in the 
forest, and the highest rate of profits. We may nevertheless proceed 
to prove this proposition, a task by no means difficult. The value 
of any property whatsoever depenc]^ on the Income it yields and the 
customary rate of interest required on their money by persons in- 
vesting in such property. Tho value of a field that can be let for 
£160 per annum, free of all charges, is £160 X ='£4000, if 
the customary rate of interest in the locality in connection with land 
under cultivation is 4 per cent. On the other hand, if the customary 
rate of interest is only 2 per cent, the value of the field is £ 8000, 
Similarly tho value C of a wooded estate, which yields every n 
years a periodic net income R, is given by the formula as shown 
above; viz: — 

R 

C= 

Now each of the respective periodic receipts derived by exploit- 
^ing the forest at different ages is represented by a certain capitalised 
value. Of the various capitalised values thus obtained, one must be 
higher than all the rest. That value is the true value itself of the 
estate after the wood has been exploited, that is to say, of the land 
with its stools and seedlings; for the land as such would yield in 
any one the same proportion of income compared to cai)ita) invesi.vv I, 
since he has only to exploit at the right age. And indeod tJir, ui o 
is bought or sold at that very price, calculated, as it is, by capiLaii- 
sing at the customary rate of interest the income which any one 
could derive from it ; this customary rate is itself a proof of the 
fact 

But this value is always the market value of the estate at 
whatever age, judiciously or injudiciously chosen, the owner ex- 
ploits the standing crop. If any other figure than that corresponding 
to the highest capitalised value is obtained as income from that 
forest, it follows that the capital represented by the value of the 
forest is made to work at a lower rate of interest than that customary 
in the locality, in other words, at a loss. 

We thus sec that if we wish to obtain from a forest the 
largest possible income as compared with tho sum sunk therein, we 
14 
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must exploit it at the at which the capitalised value of the 
receipts is liighest. It is the only way to make the investment pay 
the utmost it can, in other words, yield the local customary rate of 
profits expected by owners of forests. That rate is really the 
highest at which money invested in forest property can be made 
to work. If we exploited before.the age in question, the capital 
value of the land would be excessive compared with the resulting 
receipts ; if we delayed beyond that age, then there would be so 
much time lost without any compensating financial result. 

It is important to know that the lower the rate of profits is, the 
later will the forest concerned become commercially exploitable. 
The example given above shows this clearly. Conversely, the more 
rapidly the periodic receipts increase, the further must the exploita- 
tion of the forest be postponed ^in order to secure a given rate of 
profits. The reason is that as the amount of compound interest 
increases in steady progression, the receipts from the forest must also 
increase in like manner to keep pace with the former. Now the 
receipts from a forest, from being at first nil, increases afterwards 
witli large strides, and this often during a considerable time ; but , 
the manner in which it increases is entirely ditterent from that in 
which compound interest accumulates, steadily and without any 
limit. Thus it is always a little after the receipts from a forest 
cease to Increase as rapidly as before, that it becomes commercially 
exploitable. 

The procedure to follow in determining the rotation of a forest 
subject to the conditions of Commercial Exploitabitily is sureand easy. 
Tables have been constructed giving the value of the expression 
(if,yi“ifor different values of i and n. Such a Table is that marked 
III in M, Nanquette’s Conrs d Exploitation} The only thing left to 
do is thus to multiply the number taken in any given case from that 
Table by 3, 4 or 5 several figures, representing the periodic receipts 
of as many years, and noting the largest product thus obtained. This 
procedure is much more important than people imagine. As a rule, 
forests are cut too early, without their owner being at all aware 
of the fact. Such proprietors, by recognising their error and exploit- 
ing at the right age, would never fail to increase their forest income, 
sometimes even by as much as 25 or 33 per cent. In actual practice, 
the determination of the rotation corresponding to Commercial 

^1) This- table uiepioduced iu au Appendix, which see. (Translator.) 
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Exploitability presents certain difficulties, which ought to be known 
in order to be overcome or avoided. As regards tlie periodic 
income realisable at any given age, say, for instance, at 25 years, 
that sum is none other than the value of the standing crop at that 
age. To determine it by actual experiment, the crop chosen for 
the purpose should be complete, and placed under average comll- 
tions of fertility ; without the first condition, the results obtained 
could not represent the whole sum of pi’oductiou possible, and 
without the second they could not be applicable to the whole 
Working Circle generally. All this is a question of appreciation 
and judgment, which is by no means very difficult to resolve. But 
often and, we may say, in the majority of cases, crops above the 
age fixed by the Rotation heretofore adopted, are entirely wanting, 
and yet we must have them to obtain all the necessary terms of 
comparison. Under such circumstances tluere is no alternative but 
to seek out analogons ty]'>es amongst the surrounding crops, for it is 
impossible to picture to oneself, with any degree of accuracy, the 
future state of a crop, by simply noting its present condition, and 
arguing from it what the state of the crop will be so many years 
hence. 

We have seen above that the ago of Commercial Exploitability 
varies with the customary rate of profits demanded from invest- 
ments in forest property. But forests constitute, by their very 
nature, great properties, which do not go into the everyday market 
like smaller things. They have, therefore, no well established 
market value. Hence the determination of the customary rate of 
profits from forest property is as difficult as it is important. The 
best way to obtain it is generally to take as a starting point the 
customary rate of profits demanded from investments in cultivated 
land — farms, for instance, a class of property^ which has a great 
analogy to forests. That rate is well knoAvn. The next step is to 
enquire whether investments in forests in the particular locality in 
question are expected to pay a little more or a little less than 
cultivation ; this fixes approximately the rate songbt, which is the 
corner stone of all subsequent calculations. Although, with such 
precautions, we may not be able to determine exactly the age of 
Commercial Exploitability, yet this much we can certainly do, viz., 
find out whether it would be expedient to lengthen or shorten the 
present rotation. 
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§ 2 Age of the Commercial Exphitahility of 
Coppice Standards, 

The question to resolve here is to ascertain, for each species In 
the forest, at what age it would be mast profitable to exploit the 
standards. In the first place, It is obvious that this age must . be 
some multiple of the Kotation adopted for the underwood; and, in 
Iho second place, it is no less obvious that the age determined for 
n single tree will also apply to all other treea of the same species 
placed under similar conditions of growth. 

In order to ascertain after what age the value of a standard 
ceases to increase at the customary rate of profits obtained from 
investments in forest property, it is sufficient to compare the a- 
mount realisable at each age, on the one hand by felling the tree; 
and on the other hand by preserving it. By exploiting the tree, 
its price could be placed out at compound interest at the customary 
3 *ate, and with the same degree of security as if the tree were stand- 
ing, while, in addition, a new growth would be coming up on the 
site of the exploited tree. On the other hand, by preserving it, the 
tree would acquire an additional value with increased size, which 
additional value could be calculated, thanks to its older neigh- 
bouis. As long as that value exceeds the loss of compound interest 
find new growth gained in the other ease, it is profitable to preseve 
the treo.^ < 

(I) Take, for cxnniplo, ilie case of an oak standard of average growth, the 
rotation being 25 years and the customary rale of returns on investments io 
forest property t3 per cent. Suppose its value at different ages to be as. 
follows . — 


As a 

standard of 

25 years 

... Is, 

» 


jy 



5s. 

If 


n 

ff 

.. 208. 

if 

fy 

ff 

1"0 „ 

.. 608. 

r> 

r 

yy 

125 „ 

.. >20b. 

» 

jj 

ff 

150 

200s. 


Suppose the standard of 25 years to be preserved for one rotation ; the 
incroasod value would be 4 shillings. On the other hand, suppose it to be cut; 
to draw a comparison, we must balance against the 4 shillings in the first case the 
iotnl compound interest on Is. at 3 percent for 25 years, viz: 3s. l^d, +the value 
of the shoots from the stool of the felled standard, say 2a, total=3B. 3^d, Thus 
there wmuld be a net gain of 3,0|d. by preserving the standard of 25 years until 
it was 50 years old . 

In the same manner, as regards the standard of 50 years, we would have 
on the two sides respectively 15s., and 5s. 5Jd. (compound interest)' + say 4s. 
(value of the regrowtli) - Os. njd. Thus there would also be a gain in preser- 
ving the standard of 50 years till its 75th year amounting to 6s. 6|-d. 

Similarly by preserving the standard of 75 years for another 25 years, the 
net gam would be 40s. — (21s. lOjd. + say 68.)*128. IJd. 

say until its 

n . there would be a net loss equal to (65s. 7id. 4* 8s.) — 608, =■ 

138. /|d. 

.'ll”'® fhe fwest in question must be cut at the end of 

the 4th gener/ition u e. at the age of a hundred years, supposing always that 
present prices continue unchanged. 



BOTATl'ON FOE COMMEECUL BXPLOZTABILITT. 




In practice certain real difficulties are encountered. The first 
consists in the determination of the progressive vaiwe of an average 
or type tree. This progressive value is the basis of all subsequent 
calculations. The selecting of the tj'pe-tree requires a great deal 
of snvoir faire, since there are no two trees that grow alike,, espe^ 
cially in an isolated state, and no rule can be laid down to enable one 
to know that a certain tree 75 years old is the exact counterpaxt 
of what a tree, now 50 years old, will become 25 years later. 

In the next place, when marking the trees to fall, it is necessary 
not only to know the age of the various trees from which a selection 
can be made, but also and chiefly their state of growth. If the 
veteran of 4 generations or rotations is making poor growth, it cannot 
acquire that additional value which would constitute a reason for 
preserving it for another rotation; it must therefore fall But 
inversely^ if the veteran of 5 generations has a full and ample 
crown, it is certain te acquire, in the course of anotlier rotation, a 
value superior to the mean value of veterans of 5 generations, and 
it may therefore be found profitable to preserve it. It is no inconsi- 
derable advantage to have in a compound coppice coupe a few large 
trees ; they at once raise the value of the whole coupe. Such trees 
attract eager purchasers, who would otherwise not have come forward, 
and thus help in disposing of the small wood.^ 

The loss resulting from the cover of the standards need not 
cause any great concern, when they belong to valuable species pos- 
sessing a light cover, like the oak, the ash, the service tree, and even 
the aspen. Near the foot of an isolated oak standard it is a 
common thing to find some young growth coming np But such is 
not the case under a beech or hornbeam tree. The injurious effects 
of cover diminish as its height increases. In any case the loss sus- 
tained by the underwood can be estimated with the eye, by taking 
out the difference between the quantity that lias actually grown 
under cover in any given case, and what might have grown up had 
the cover been absent. 

The impossibility of foreseeing how the prices of wood and 
timber will fluctuate in the future is of little consequence here, 

(1) To understand the force of this assertion, 'the reader must remember 
that in France the produce of an entire coupe is sold standing wholesale, 
lienee the purchaser must buy the whole quantity or none at all (Translator.) 
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and tfce continued rise in the market value of builders' and artifi- 
cers' wood which is likely to take place, is a sufficient reason for 
entirely leaving out of account the effects of cover. We may even 
limit ourselves, in the majority of cases, to comparing the value at 
different ages of the trunk only of formed trees, paying no atten- 
tion whatever to the contents of Jbhe small crowns. The calculation 
thus simplified would still give sufficiently correct results. 


§ 3. Age of Commercial Exploitahility of the Timber of 
* a Forest worked by Selection, 

The growth of the trees in a forest worked by Selection is 
irregular and unequal and often differs to an extreme degree from one 
tree to another. While one individual has a diameter 8"' at the base 
at the age of 50 years, another, although measuring no more, may be 
100 years old ; in other words, there is no definite proportion of 
any kind between size and age. But as the very first condition of 
all is to keep the leaf-canopy continuous, the exploitations ought notj 
speaking in a general sense, to touch any trees but what are already 
fertile, nor, in a particular sense, any trees but those surmounting 
a young growth capable of taking their place. This gives m the 
lowest limit of age at which the forest becomes commercially 
exploitable. To remain below it would be simply the ruin of the 
forest and if proprietors, goaded on by a speculative fury, are often 
led to destroy their forests, it is not with the idea of treating the 
latter as forest property but as an entirely different class of 
investiueiit. 

Now the trees of a high forest worked by Selection, when they 
have reached the age of fertility, stand, as a rule, well apart, thanks 
to the removal of their original immediate neighbours. From this 
time, therefore, their annual increments can be measured. These 
increments all tend towards a common mean, if not throughout the 
whole Working Circle, at least for entire compartments taken 
in groups. Suppose, for example, that silver fir trees gain a radial 
increment of 1/10 inch per annnm. Granted so much, we can tell 
how many years it would take for a certain tree to attain a given 
size or acquire a given market value. 
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A tree bow IG'"" in diameter and worth say £1 would, in 20 years, 
measure 20'*' in diameter and be worth £2-8-0. In 20 years more 
the diameter would be 24" and the price nearly £5, or double that 
20 years previously. 

Such data as the above enable us to institute the same kind of 
comparison between values at different ages, as was pointed out 
higher up in the case of coppice standards. But we must be very 
careful that much more is left here to individual judgment than in 
the latter case, both as regards the determination of the basis of 
calculation and the application of the method to tr(pes greatly 
differing in the manner of their growth. 


CHAPTER YI. 

ORDER TO OBSERVE IN THE EXPLOITATIONS; 

Once the exploitable age of a Working Circle has been deter- 
mined^ we know at once what descriptions of produce we may 
expect to obtain from it. We are then in a position to direct the 
exploitations in such a manner, as never to cut anything that is 
not exploitable, a condition that is in reality the very first that 
every Organisation Project ought to satisfy. But the order in 
which the various crops should be successively removed is a matter 
of no little importance. The order in which the compartments 
ought severally to be taken up, is first of all indicated by the ago 
and promise of the standing stock. But, on the other hand, 
the location of the coupes is subject to certain special rules, the 
observance of which is always useful and sometimes obligatory. It 
thus happens that in order to conform to these rules, it is often 
found necessary to modify the successive order of the cuttings, 
which a consideration of the age alone of the crops would require. 

The Rules for locating coupes belong to the province of 
Sylviculture, in works on which art they will be found enunciated 
and discussed. They have been drawn up in as simple aud general 
a form as possible. The objects to be secured by observing them 
and the results consequent on their being neglected are clearly 
defined in such works. These Rules arc not, however, entirely 
cultural in their scope, and belong equally to the subject of Forest 
Organisation, in which art they occupy an important place. We 
have already had occasion to refer to them in treating of the 
formation of compartments and the constitution of Working Circles. 
And we shall be confronted by them at every new step wc make 
in the theoretical study of Forest Organisation, as well afrin the. 
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daily practical work of the Amena^istc. We have seen that the limits 
of age, between which a forest may be profitably exploited, some- 
times include within them an interval of a great many years. 
We can, in a certain measure, exploit early or late, without ceasing 
to obtain from it the same class of produce as, although it may be 
of slightiy inferior quality to, what we might have obtained by 
removing the standing material precisely at llie right time. A high 
forest which is required to furnish the highest sum of utility it can 
yield, may bo exploited at any inomeut between tlie time when its 
trees liave just attained the first class dimensions of commerce and 
the age at which they begin to decay, A simple copse vAirked as a 
commercial investment may be exploited a few years early or late, 
according to the fluctuations of the market, or in consc(pience of 
accidental circumstances, or even on account of the necessity of 
having to observe the Rules for locating coupes. We inay> 
therefore, always satisfy all the conditions of the Exploitability 
adopted and at the same time conform sufliciently closely to the Rules 
for locating coupes. Besides, each of these Rules may liavo in 
certain cases its own special influence in regulating the order 
the exploitations. 

The First Rule relates primarily to the successive order of the 
cuttings to be made, and only secondarily to their form. It directs 
that all coupes shall be laid out on the ground in the successive order 
in which they are exploited, and bo given the most regular form 
possible. Now nothing could be more simple and natural than to 
have the cuttings following each other on the ground in unbroken 
succession, in the order of their respective dates. Such regularity 
not only jsccures most important cultural advantages, but without 
it the other Rules for locating coupes could not be observed. It 
ensures the exercise of effective control and supervision over the 
felling operations, which are then concentrated over a manageable 
area, at the same time that its effect is, by necessarily keeping the 
woodcutter at a distance, to protect the growing crops. It is the 
best guarantee we can have that every crop is given the full time 
it requires for its complete development, since tlie exploitations 
cannot return to or near any point until they have successively 
passed through the whole of the rest of the Working Circle. The 
necessity of this Rule becomes glaringly obvious in those forests 
where it has been neglected. The worst disadvantages inherent in 
15 
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the Selection System follow from its unavoidable neglect of this 
Rule. The origin of the confusion prevailing in our plain forests 
and of the had condition in which they are found,, is to be tracod 
to the same cause. In those forests, in former times, the old crops 
went on decaying in certain secluded corners, lost in the midst of 
the most varied crops. Even at, the present day, ill-stocked areas, 
incapable of any improvement whatsoever, and scattered liere and 
there in the midst of other compartments, are sometimes allowed to 
stand on, while, owing to the absence of exploitable timber, young 
and valuable crops are destroyed. In copses the necessity of the 
First Rule for locating cuttings is so obvious that it is enforced 
without question before every other Rule, the only exception being 
when its observance would lead to the felling of timber still far 
removed from its exploitability. 

If, as if often the case, the distribution of the various 
age-groups does not permit of the observance of the First Rule 
from one end of the furcst to the other, we can still do without such 
extreme regularity. We need be able to exploit successively in 
this manner only a whole natural block or a large group of crops*,’ 
in order' to secure all the advantages resulting from an observance 
of the First Rule. If after this, the felling operations have to go 
with a bound to some more or less distant point, we sacrifice none 
of these advantages, provided there again we meet with a similar 
block or group of compartments admitting of uniformly successive 
exjjloitation. Indeed it is rarely that we have to pass from one 
block to ail adjoining one without a break in the succession of tlio 
cuttings, and, as a rule, it is much more important in arranging the 
succession of tlie cuttings from one block to another, to be guided 
by the coudition of the crops than by their age. It is thus, by 
taking collective groups of crops or compartments, or, as a rule, 
cantons, separately one by one, that the First Rule for locating 
coupes should be applied ; in other words, the regularity in the 
succession of the annual coupes on the ground need not be absolute, 
but may vary within certain limits according to the forests con- 
cerned, (la the other hand, when in any block the ages of the 
various crops are so different, that the First Rule for locaifing 
coupes cannot be observed except by neglecting all considerations 
of Exploitability, that Rule must yield the place to such consider- 
ations. The only exception is when the very existence and 
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maintenance of the forest depends on its oLscrvance. lu tlio 
generality of cases, it is enough if we endeavour to secure as much 
regularity as possible, while attending strictly to the requisite 
conditions of Exploitability. At the next exploitation either the 
desired regularity can be fully secured, or a further step made- 
towards its attainment. However^ it be, we can never llope to 
obtain an absolute regularity, for during the long lives» of forest 
crops many unforeseen circumstances may always arise to disturb 
the prescribed regularity. It would therefore be the height of folly 
to strive to realize an impossibility and sacrifice for uncertain, 
results the growth of valuable products. 

The deductions we have drawn with respect to the First Rule 
for locating coupes, the most important one of all, apply also 
more or less to the rest. The Second Rulo directs that the 
exploitations shall be distributed in such a manner, that the 
produce obtained may not have to bo carried through coupes 
recently exploited. The removal of wood, and especially the 
transport of large logs, requires considerable room in the very 
midst of the forest. That operation is a fruitful source of injuiy, 
often irreparable, amongst coppice rogrowth, and, generally speakingq 
in all young standing timber. The Second Rule for locating couj)es 
thus prescribes the moans for avoiding such mischief. In organi- 
sing a forest, it should be applied compartment by compartment, so 
that the compartments farthest from roads may be exploited first, as 
also all elevated portions of steep slopes, tlie timber from which has 
to be slipped down, or dragged through the crops lower down. As 
regards the manner of applying this Rule, eacli canton or zone of forest 
situated along a single slope should be considered separatcl}", since 
it is naturally independent of every other. To speak more general- 
ly, this Rule need be applied only by separate groups of compart- 
ments, each group being served by the same road or export line. 

In copses there is never any crop old enough to allow of carts 
or timber passing through it without injury. Each coupe of 
copse must, therefore, possess at least one export road that does not 
pass through any other coupe. Hence tlie necessity of extending 
such coupes right down to a road, so that each road may serve a 
number of coupes, situated on either side of it ; hence also the 
expediency of cutting bridle paths which also answer the purpose 
of export lines. 
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The Third Kiile for locating coupes requires that they should 
succeed each other in the direction contrary to that of dangerous 
winds. Thus while the First Rule compels the Amenagiste to 
make his cuttings succeed eacli other on the ground in the order pf 
their ago, the Third Rule prescribes the direction in which they 
should so follow each other. The winds here referred to are such 
as are dangerous, citlior by their violence, or by the steady manner 
in which they blow, or by the moisture which they bring. The 
chief object, which this Rule is designed to secure, is to afford the 
necessary shelter to reserved trees left standing far apart in 
High Forest Regeneration Coupes by the exploitation of those 
surrounding them. But even the, so to say, ramparts formed by lofty 
canopied lilgh forest, arc not, once they are breached by the 
exploitations, proof against injury from winds, unless the latter 
have no access to them. If, therefore, dangerous winds blow from 
the South-West, this rampart must be opened by the exploitations 
only on the North-East side. If such winds como rushing down a 
valley, the coupes should follow each other from below upwards. 

The Third Rule may thus compel the Amenagiste to movlify 
the succession of the cuttings that he may have adopted in any 
group of compartm(3nts before considering it, and the modification 
may go so far as to completely reverse the order of tlic successive 
exploitations first determined upon. Indeed it is easy to conceive 
that the circumstances of the case maybe such that without so 
reversing the order originally chosen, it would be impossible to 
satisfy, at one and the same time, the requirements of both the 
1 irst and Third Rules, while still satisfying the conditions of the 
Exploitability adopted. 

The Third Rule for locating coupes is of universal appli- 
cation both in liill ainl mountain, and in plain forests. It is not 
only useful lor the preservation of standing forest, but it also 
favours reproduction and growth in many ways. Shelter, often <% 
necessity, almost always of great utility, exercises its action a 
considorable distance oil. In level country this action is felt over a 
belt of gi omul, tlio widtii of which is 20 times the hc*ght of the 
sheltering object. Thus a mass of canopied forest 80 feet high 
protects from the wind the adjoining land over a breadth of 1,600 
feet. The beneficial effects of shelter are as great as the. injury 
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caused by cover over a narrow strip of a few yards la slight ; as a 
rule, while the former are always clearly perceptible, the latter is 
not noticed at all. This was not the place to insist on that fact, were 
it not for tho necessity of proving beyond dispute the general 
utility of shelter in Forest Conservation. This utility is moro or 
less great in simple copses according to their situation ; it is very 
great as regards tho standards of compound copses. In high forests 
the presence of shelter is a necessity for the Regeneration Coupes ; 
in conifer forests it is tho first condition for successful reproiluction 
both*becauso it prevents the reserved trees from being blown down 
and because it favours the sowing of tho ground and tho protection 
of the soil. At high elevations tho necessity of shelter is so great 
that it renders the consideration of all other requisite conditions 
entirely secondary ; there the presenco of constant shelter becomes 
necessary to tlio very existence of the forest, and this circumstance 
may necssitato the adoption of tho Selection System, when 
the configuration of the ground alono docs not afford the required 
shelter. 

Thus the observance of the Third Rule for locating coupes 
is obligatory under the most various circumsts^nces. In applying it, 
each independent, naturally sheltered portion of the Working Circlo 
should be considered separately. It is rarely necessary to tako up 
tjie whole of the Working Circle m bloc^ in such a manner as to be 
unable to stop the exploitations at some one spot in order to resumo 
them at another. But it must be observed that tho continued 
neglect of tliis Rule can only be repaired with tlio utmost diirioulty. 
Indeed it might happen that tho only way to effect it would bo 
to tako up the coupes in tho reverse order at the next series of 
exploitations, a circumstance which the succession of the age 
classes on the ground would nearly always render impossible. 

Tho Fourth and Fifth Rules for locating coupes refer solely 
to hill forests. The former directs that all exploitations on sloping 
ground shall begin at the bottom and work successively upwards. 
The reason of this is, that in hilly country tho effects of the wind 
on forests become more dangerous as the elevation increases on the 
same slope. By cutting from the bottom upwards, tho portions of 
the forest under regeneration are protected by the standing canopied 
mass above it, while they at^the same time receive the seed shed by 
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the latter. According to this Rule a group of compartments forming 
a continuous belt on the same slope must be worked from the 
bottom \ipwards. The Rule in question is excellent, provided the 
gradient of the slope is not top steep. On slopes so steep that wood 
cut on the upper portion could not be removed except by having it 
dragged or slipped through the portions below, the young growth in 
these latter must inevitably be destroyed, or at least suffer consid- 
erable injury. This happens on all slopes which we have qualified 
as steep i. e. which exceed 1 in 3. In that ease the Fourth Rule 
has to give way to the Second and the exploitations must begin at 
the top with certain precautionary restrictions to be now described. 

When the slope runs up to a considerable height, it is seldom 
that it is not divided off into terraces, each terrace containing a 
road or path running more or less horizontally, or offering capabili- 
ties for the construction of such road or path. Each sucli terrace thus 
forms an independent, compact mass of forest as regards the removal 
of the standing timber. The Organisation Project should, therefore, 
fix the exploitation of the successive terraces according to their 
relative position, beginning with the lowest in accordance with the * 
Fourth Rule ; but tov each taken separately, the observange of the 
Second Rule may require the exploitations to work from the top 
downwards. 

In any case, an excellent plan, when the slope is wooded right 
up to the toj), is to maintain intact a belt of forest at the highest 
point, broad enough to resist the force of the strongest winds, while 
the lower portions are being exploited. In elevated situations, such 
protective belts can only be worked by Selection. When the 
climate is not very rigorous, they may be completely cleared 
last of all. 

The Fifth Rule for locating coupes requires them to be long 
and narrow, and to present their least dimension for the wind to 
impinge upon. It is only an extension of the Third Rule. It may 
be usefully observed in copses, but its chief raison iVetre is in hilly 
or mountainous country. But it is connected more with the laying 
out of the annual cuttings, which is an operation to he left to the 
discretion of the executive officer, than with the general prescrip- 
tions of the Organisation Project, However useful the object of 
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this Rule may be, it is necessary, in spite of it, to avoid giving the 
compartments or cuttings on a slope too great a length in the 
direction of the slope, especially when that is very steep. Other- 
wise all work would become very costly and even the Organisation 
Project might be detrimentally affected thereby. It is better, under 
such circumstances, to divide the slope off by one or two lines 
running transversely to the direction of the slope and forming, 
whenever possible, practicable export roads. 

5V^e thus see in how various and complex a manner the Rules 
for locating coupes enter into the organisation of a forest. Often 
the ‘ conditions they impose are satisfied without any intontion or 
consciousness on the part of the Amenagiste, but not unfrequently 
they are, in like manner, altogether neglected. A special study of 
the various parts of an Organisation [Project, moreover, shows how 
intimately those conditions enter into the economy of a forest. ' 
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THE WORKING SCHEME IN THE ORGANI- 
SATION OF HIGH FORESTS. 

OBSEBil. BOTIOm 


Having decided wliat Regime, J\retliod ot' Treatment, and 
Rotation or Age of Exploitability to adopt for an entire forest, or 
for each of the several largo masses whicli compose it, the next 
step is to prescribe the series of exploitations that must be made in 
each , compartment, to fix their serial succession for the whole of 
each Working Circle, and fo ascertain the annual yield. This work 
constitutes what we will call the Wohking Sohemk ; it is the very 
pith of the Organisation rrojcct, and is the law whieli is to goYcru. 
the foresters charged Avilh the execution of that Project. 

^he Working Scheme is generally drawn up in tabular forn^ 
embodying in one or two statements the prescriptions relative to 
the exploitations, so that any one may take in the whole series at 
,a glance. The particular form differs according to the method 
of treatment to which the Working Circle is subjected, since the 
nature and succession of the cuttings, as also the manner of 
determining and expressing the yield, necessarily vary with the 
method of treatment. 

High forests worked by the Natural Method yield extremely 
variable products according to the age and dimensions of the woocj. 
cut. The timber removed in the Regeneration Fellings compriaos, 
what we will term, the Puincipal Produce of the Working Circle,. 
The Improvement Cuttings, which are made while tlic forpst is 
1 



2 


niLXERAL NOTIONS. 


growing up, yield produce of minor importance, whicli we will desig- 
nate the Accessory^ Produce of the Working Circle. 

In foresters’ parlance, we thus include under the name of 
PRINCIPAL PRODUCE the timber obtained from the series of Repro- 
duction or Regeneration Fellings, and usually also windfalls and 
dead standing trees ; while the accessory produce comprises all 
the wood cut in the thinnings and weedings, or, speaking in general 
terms, in the Improvement Cuttings. 

In high forests worked by the Natural Method, tlie yield of 
principal produce is expressed in cubic measurement. With equal 
areas exploited annually, the quantity of material obtained would 
often differ very considerably from year to year, while it would 
besides be impossible to predict, within several years, the date of 
the appearance and establishment of the new generation of seed- 
lings, for the favourable development of wliicli the number of the 
reserved trees acting as nurses must vary from point to point, 
according to the quantity of light required. Every attempt 
hitherto made to fix the yield of high forests by area has ended in 
unsatisfactory and, often, even disastrous results. On the other 
hand, it is expedient to base the yield of the accessory produce of a 
W'orking Circle on area, and not on cubical contents. The advan- 
tages attaching to this procedure are many ; it is more simple, it is 
the surest means of securing the return everywhere of the thinning 
operations at the right time ; it is the only way of preserving ftr 
these operations their essential character of Improvement Cuttings, 
since it leaves to the executive officer complete liberty of action aa 
to the quantity to exploit, his only pre-occupation being how best to 
mprovo the growth of ihe forest. 

The Working Scheme must satisfy several essential conditions, 
n the first place, it must, as far as is practicable, be so drawn up 
that each compartment may reach its turn for regeneration more or 
ess near the ago fixed for the exploitability of the forest. It must, 

1.) This class of produce, accessory both from the Sylviculturist^s and AmS- 
nagiste’s points of view, must not be confounded with the class of produce 
termed also accessolrc iu official language. This latter word is used for produce, 
whether ligneous or otherwise, derived from communal forests, and which are 
not liable to the Goverumeut charge of 5 percent, for cost of adminis* 
tratiou. In the state forests such produce is termed minor produce. 
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moreover, distribute the annual exploitations of principal produce 
according to the requirements of the Rules for locating coupes. 

Again, it is very important that the annual outturn should bo 
sufficiently equal during the ^yhole rotation, Tliis condition of a 
sustained yield may be realized in high forests worked by the 
Natural Method, by exploiting during equal periods cither equal 
quantities of produce or simply equivalent areas ,2.^., areas of ef[ual 
productive power. Here we observe the point of departure for the 
two different methods employed in the drawing up the Working 
Scheme for such forests, which constitute as many different methods 
of Forest Organisation. One of these, comprising several modes of 
procedure, we will call the Volumetric Method, the other we 
will term the Method of Equivalent Areas. We shall examine 
each method separately ; but before proceeding to do so, it is 
necessary to define clearly the practical value of the fundamental 
idea that essentially underlies them both, namely, the realisation of 
a sustained yield. 



CHAPTER 1. 

A SUSTAINED YIELD. 

- -ooo 

In high forests, the yield of which is based on Volume, it wdiild 
Seem possible to realise the condition of a sustained yield bjr 
dividing the total quantity of the timber to be felled during the course 
of an entire rotation by the number of years in the rotation. But 
Ihis quantity would include not only the actual contents of the 
Standing timber, but also the total annual increment of each crop 
iip to the time of its exploitation. Now it is impossible to estimate 
\vith any degree of exactness the future increment of crops, that are 
Still to grow on for a long scries of years, up to the time they reach 
Uieir turn for exploitation. It is for this reason that it is a point 
of doctrine in forest organisation to divide the rotation for high 
forests into a certain number of periods, and to estimate successively 
beforehand the yield of the given forest during the currency of 
each of thetn. To this end, the exploitations to be made during 
the course of the rotation are arranged in their order of succession 
and grouped together accorditig to the periods into which they fall, 
in such a manner as to obtain as nearly as possible equal quantities 
of produce in equal periods of time. This distribution of the 
annual exploitations may be effected either according to volume or 
to area, and it is in this that lies the distinctive character of the 
two methods of forest Organisation. The next step is to determine 
the annual quota of the produce to be exploited during the first 
period. The same process is repeated at the commencement of 
each oi the following periods of the current rotation, and, if on 
passing from one period to the next, the calculated yield of the 
forest is found to bO appreciably the same as it was for the First 
Period, it is clear that the yield is a sustained one ; conversely, if the 
conditions necessary for assuring a sustained yield have been 
correctly determined and established, the annual yield of the forest 
cannot vary, or, at the worst, it will differ but little from period 
to period. 
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To assure a sustained yield and to estimate at the beginning of 
each period the annual yield during that period are thus two perfect- 
ly distinct operations in the organisation of a high forest. The first, 
which is the more important of the two, consists, we have said, in 
the proper distribution of the exploitations between the periods of 
the rotation. Now in whatever way the distribution is made, it 
stands to reason d priori that it is impossible to succeed at once in 
perfectly equalizing the total quota of produce for each period. 
The problem of assuring a sustained yield is thus nob only a 
difficult Okie, but also one, of which wc can obtain only an approxi- 
mate solution. It even often happens that it is impossbile to 
assure a sustained yield without having to exploit a certain number 
of the crops either too late or too early. It thus becomes a 
question of importance to ascertain, from the very beginning, how 
far it is the interest of the proprietor of a given forest to secure a 
sustained yield and thus have the annual or periodic quota of. 
produce equal. 

Th^ limits between which the yield of a forest may vary, while 
still remaining sufficiently Uniform to be considered sustained, 
depend on the condition and situalioii of the forest, and, above all, 
on the character of the proprietor. 

If the proprietor is a private individual, his main object will 
be to obtain the largest pecuniary profits from his property. As a 
rule, he will not pay any attention to the equalization of the annual 
or periodic quota of produce, and will admit no other principle but 
that of the satisfaction of his own personal wants and the increase 
of his wealth. He will exploit and sell on a large scale when the 
demand is high, and will diminish or entirely suspend his exploita- 
tions when the market is dull and prices low, 

ifevertheless, if he possessed a real forest, which would ordl- 
Uarily form no small part of his wealth, he could not afford to 
neglect all considerations of a sustained yield by suspending his 
exploitations, unless he was in a position to obtain from some 
source other than his forest the annual income which he required. 
Such a happy combination of circumstances is, however, the excep- 
tion and not the rule, and the necessity of having a sustained yield 
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is only too often lelt by liim in its fullest force, the result being 
ju-emature exploitations at the sacrifice of capital and income in 
the future. 

If the owner is a Public Foundation or a Commune or Main- 
cipality, it is necessary to determine the capacity of its forest, and 
assure the yield being sustained as accurately as possible. It is 
obvious that the Commune is an imperishable collection of indivi- 
dualvS, every generation of which has an equal right to enjoy the 
income derived from tlie communal property, cither by receiving 
its own share of the produce, or by selling it in order to cover the 
annual budget expenditure. The same is the case with Public 
Foundations. But Communes and Public Foundations both par- 
take of the same character as the State as regards their constitu- 
tion, while they resemble the private individual in that they are 
subject to constantly pressing needs, since their resources are, as 
a rule, limited, and are often represented wholly by the produce 
of their forests. Every year their budget expenditure is based upon 
the quantity and value of this produce. It thus becomes important 
to correctly determine in advance the annual quota of such produce, 
which must on that account vary as little as possible from year to 
year. Besides this, It is indispensable to preserve and to save up 
resources in ordinary years in order to provide against future^ un- 
expected contingencies. The law itself has provided for this by 
ruling that one quarter of the forest of every such proprietor shall 
be reserved in view of extraordinary wants. Very often the condi- 
tion of assuring a sustained yield, which places an effective check 
on immoderate cuttings, becomes an essential guarantee for the 
preservation of a communal forest. It is for this reason that the 
Boyal Edict putting into force the Forest Code, while refraining 
from laying Communes under the obligation of organising their 
woods with a view to increased production and the rearing of high 
forests, has at least fenced round the exploitation of their 
forests with wise restrictions. To respect these restrictions is of 
the highest importance. 

Lastly, in the case of forests belonging to the State, the question 
of assuring a sustained yield may be subordinated to the treat- 
ment which the crops stand in need of. There can be no dispute 
that the duty of the State is to bring into existence the largest 
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quantity possible of produce required for the daily wants of tlie 
population, as well as to guarantee an adequate supply of timber for 
large civil and naval public works. The state forests ought, therefore, 
to be subjected to that Regime and Exploitability, which, taking into 
account the constituent species and the special conditions of vegetation, 
shall guarantee the production of the most useful material. It is 
moreover evident that as the wants of the State and of Society, which 
is co-extensive with it, are ever changing, the state forests ought to be 
able to satisfy for all time, within the limits of the possible, the 
multifarious wants of the nation. It thus follows, firstly, that these 
forests ought to be so worked that the exploitations are annual and 
the quantity of produce the same from year to year ; and secondly, 
that in treating and working those amongst them which are com- 
posed of the more valuable species, there ought always to be a cer- 
tain number of reserved trees fit for exploitation at any moment. 
The object of maintaining this Reserved Fund of standing timber 
is to provide against unexpected demands, like those of the navy 
and the army in time of war. 

Such are the principles on which must be based the determina- 
tion of the quota of the annual cuttings in state forests, principles 
the application of which would be easy, if all these forests were 
regular and composed of the better species, and if each one was 
subjected to the Regime, Method of Treatment, and Rotation that 
suited the most valuable of those species. But many of them are 
irregular and composed chiefly of inferior species, or are exploited 
at an aire and accordinsf to a method of treatment which do not 
obtain from them the highest sum of usefulness that they could 
yield. Hence, it is necessary first of all to improve the actual 
constitution of these forests, and to bring them little by little into 
a better condition. 

To effect the transformation or improvement of a forest, there 
is often no alternative but to neglect for some time the condition 
of a sustained yield, in order to carryout in a successful manner 
the cultural operations. Still this neglect of one of the funda- 
mental principles of forest economy may prove in the end to be 
more apparent than real; for, if, instead of considering the parti- 
cular forest by itself, we take into account the production of all 
those situated round the same centre of consumption, we shall 
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often find an equilibrium established on the whole by compensations 
between restricted cuttings on the one side and abnormally large 
cuttings on the other. Often also, in organising any given forest, 
it is possible to combine the exploitations in its various component 
Working Circles in sucli a manner, as to have the general yield of 
the whole forest appreciably the same from period to period. Let 
us in the last place add that the continuous improvement of our 
export lines and roads allows of a more equal distribution of forest 
produce throughout the country, and of its easy export from one 
district to another, so that the supply at once responds to the 
demand. 

To summarise what precedes, we see that it is necessary, in 
organising high forests, to endeavour to combine the exploitations in 
such a manner, as to obtain sufficiently equal quantities of produce 
in equal periods of the rotation. Nevertheless, if in any given forest 
there is no exploitable timber at all to be found, it is certainly better 
to wait till the older portions of the standing stock are completely 
mature, than to fell them when they are, as it were, on the eve of 
acquiring all their finest qualities. If, on the contrary, old timber 
is abundant, while the age-class next below it is insufficiently re- 
presented, it is expedient to distribute the exploitation of this old 
material, already exploitable though it be, over the first two 
periods of the rotation, in order to reserve for the next generation 
the supply of largo timber which it will require, and to allow tho 
younger crops sufficient time to reach maturity. 

The reason is obvious, for the production of large timber is 
the chief raison d'etre of state forests, since all other descriptions 
of ligneous produce can bo obtained from communal and private 
woodlands as well. Tho main duty of the Forest Department 
is thus to economize as much as possible what timber is still left 
in the state forests, and to be careful not to abandon to the axe 
vigorous well-formed and flourishing trees before they have 
attained exploitable dimensions. This recommendation of ours 
refers chiefly to our two principal species, the oak and the silver 
fir, which in our climate yield timber of a quality far above the 
average. Our state forests, such as they have come down to us, 
can furnish only a small proportion of the large timber required by 
the country, and we are reduced to go the foreigner for a conside^rablp 
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portion of our supply of timber suited for the cabinet-maker 
and the cooper. The wants of the former are supplied from the 
countries round the Baltic, those of the latter from the countries 
on the Adriatic. Now we know on unimpeachable authority that 
the fore^s in the neighbourhood of those two seas are becoming 
impoverished and exhausted, and at no distant date, perhaps in 
•less than a half a century, thhs source of supply will completely 
cease to exist. It is necessary, therefore, now more than ever, 
to apply ourselves with all the means at our disposal to the 
production of large timber, even if to attjiin that result we had for 
the present to forego a portion of our forest revenue and to neglect 
for a time, comparatively short after all, the condition of a sustained 
yield in our high forests.^ 


('l.) The forest of Fontainebleau offers to the observer at the very gates of 
Paris a sight full of instruction. Out of a total area of 455,51)0 acres al)oiil: 2,500 
acres are under full-grovvu high forest, 5,000 aen.'s under pole crops from 50 to 90 
years old, and 32,500 acres under copse and young pine plantations, while more 
than 2,.500 acres consist of the bare rock, 'rims out of a total prcKluctive aroa 
of 40,000 acres, only 2,500 acres contain old timber. Those chiefly cover the 
fine cantons that are /■esei vod in the interests of the artist But liad there 
been no special reason for cousevving tlic:’c high forest crops, it would ijave been 
not less expedient, in the interests of tlie forester, not to touch tliem exeei)t 
with the most sparing liand. Jt would be advisable to spreatl their exploitation 
over as long a period as would siiffica to allow the next lower age-class over 
some considerable area to reacdi a large size. Bor what would h:i])pen if, to .‘jecuro 
a sustained yield, a quantity equal to the mo.iu annual production of the forest 
•were taken out every year / In h'S'^ Ilian lo years every vestige of the full- 
grown high forest would have disappeared, hi aiiothcu’ ten years the pole crops 
would have suffered tlie .<amo fate, and by the end of the present century the 
memory itself of the large timber now standing would have ])assed away with 
the generation that luul seen it all felled, in those; days pi'rhafis people would 
refuse to believe that the sandy soil there' ci>uld jiroduce, tab higli forest, and 
for time without end lliis forest would he (h;voLe(l to utter ruin, 'I'he most rigid 
economy is now the one indispeiisible ;^uaiantee for the future ])rosperity of 
this fine forest, and tin* (juestion of a sustained yield must be subordinated to 
that of the proper exploitabiiity and tlie requisite rest. 

But it must not be thence inferred tliat there are cases, in wbicli the 
condition of a sustained yhffd may be entirely disregarded, and to sueli extent 
us to suspend the exploitations for a tinn;, or even only to reduce them to Iho 
lowest figure possible. To understand this, a moment’s rethictiou is enough. 
Suppose, for example, that at Fontainebleau the income, redneed to .i*-l,000, is 
barely sufficient to cover c»>st of supen-visiou and maiiitenaiire, and yields no 
immediate profit to the Slate Treasury, or Unit the produce extracted is too 
inconsiderable to sunply the town inside l.lu' forest with wood for the most 
ordinary purposes, such as (booking, &c. Such a state of tilings could not 
continue for any length of time. Yery soon tiiere w<;uld ho a reaction, and a too 
parsimonious organisation would be parti;dly or wimlly set aside Besides this 
such excessive rigour is quite useless. There is no forest, however poor it may 
be, but contains s(.nie crops that hold out liftle promise, and wlilch can 
be cut, without detiini'Uit to tlie foresi, so as to yield a sufficient supply of 
secondary produce. Thus the condition of a sustained yield is always to a 
certain extent imposed on the Ameiiagiste, and some means always offer 
themselves by which it may be satislii d. (.hdy to judge the right extent and to 
recognise the true means require on the part i>f the Aiuuuagiste au unfailing 
power of appreciation ard a thorongh knowledge of facts. 
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THE VOLUMETRIC METHOD OF ORGANISATION. 


SECTION I, 

Description of the Method. 

The various volumetric methods of forest organisation are 
based on the division of the rotation and the quantity of produce 
into equal and corresponding portions. Among these methods we 
will describe that of Hartig, from which all the rest have been 
derived and which gives a good general idea of them all. To 
estimate the total quantity of produce that the forest can furnish, 
it is indispensable to know beforehand when each of the crops 
composing a Working Circle will be fit to cut. The Amenugiste is 
thus obliged to make a forecast of the various ages at which the 
different crops should be exploited. The rotation having been 
determined and the order of the successive annual exploitations 
fixed provisionally, this forecast naturally follows as the next step. 
Dividing the rotation into a certain number of equ;il periods, the 
Amdnagiste must make a trial distribution of the various compart- 
ments amongst these periods taking care io follow, the order indicated 
by the age of the crops and the Rules for locating coupes. This dis- 
tribution takes the form of a tabular statement, divided into as many 
compartments as there are periods in the rotation, and which we 
will call the Trial Working Scheme. He must then estimate 
the quantity of produce which each compartment of the forest is 
likely to yield during the course of the different periods. A separate 
estimate must be made for the principal and the accessory pro- 
duce, for the first by supposing that each compartment will be 
regenerated towards the middle of the period to which its exploi- 



11 


THE VOLUMETEIC METHOD. 


tation is assigned, for the second by adding together the quantity 
of material that is likely to fall in each compartment in the 
thinning and other improvement operations during the several 
Periods of the Rotation, 

This done, the Amdnagiste must next sum up the total 
quantity of produce that would be obtained in each of the various^ 
Periods. But as these sum totals can never, save by a very 
exceptional chance, be equal to one another, he must set about 
equalizing the quantities to fall in each Period by transfers from 
one compartment of the Trial Working Scheme to another, taking 
care that he docs not thereby anticipate or put off till too late the 
exploitation of the crops so transferred. The first distribution of 
the compartments amongst the various Periods of the Rotation 
being thuvS altered, the result is a second Tabular Statement which 
we will term the Final Wohking Scheme, or simply The Working 
Scheme. 

Then by dividing the total quantity of produce to be 
exploited during the First Period by the number of years in that 
Period, he obtains the annual yield, i. e. the number of cubic feet 
to be removed each year from the whole Working Circle both in. 
the Regeneration Fellings and the Improvement Cuttings. 

SECTION II. 

Application of the Volum ethic Method. 

The preceding analysis of the Volumetric Method shows that 
it requires two principal operations: — (i), the quantitative valuation 
of all the timber to be exploited in each compartment, both in the 
Regeneration Fellings and Improvement Cuttings during each of 
the Periods of the Rotation ; (ii), the equal distribution of this 
produce amongst the various Puriods. 

We have stated above that before beginning any of theso 
operations the compartments must be provisionally grouped 
together according to the Periods during which they wouM be 
severally regenerated, if nothing more but their age and tht dialog 
for locating coupes were taken into account. Now as the stand- 
ing timber has to be felled in equal quantities every year, we may, 
for purposes of calculation, suppose each compartment to be 
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regenerated tov;anls the middle of tlie corresponding Period. This 
enables us to de.eriniiie, lirsi, the probable quantity of the prin- 
cipal produce wliich eacli coinpartiiieiit will yield during the Period 
in which it will be regenerated, and, second, the respective years 
in which tlio various ooinpartinents* will be subjoeted to improve- 
ment operations and tlie probable quantity of produce which each 
such cutting will furnish. 

Let us first note that those figures cannot be arrived at without 
complicated calculations as to the quantity of the standing material 
and its future increment. It is necessary to estimate not only the 
quantity of produce which each crop will furnish at its regeneration, 
but also what each coinpartnient would yield in the thinning and 
other operations during tlio various Periods of the Rotation, before 
as well as after tho time hxod for its regeneration. In whatever 
way those quantities may bo obtained, they must bo totalled up by 
Periods, But the original distribution of the compartments having 
been effected solely with regard to their age and the order of their 
successive exploitation or regeneration, without any consideration 
as to the extent or dtuisity of tlie crops grouped together under 
each Period, it follows that in the Provisional Working Scheme, the 
periodic quantities are necessarily very une(iuaL Hence, th.e 
necessity for equalising tlicai by judicious transfers of certain crops 
from one Period to tho next above or below it. 

To etfcct this eepuJization, the quantities of both principal 
and accessory produce for all the Periods of the Rotation, as shown 
in the Provisional Scheme, are totalled up. This grand total i& 
then divided by the number of the Periods, and the quotient thus 
obtained gives the quota of produce to exploit during each Period. 
Por instance, if the total quantity for the whole of a Rotation, 
divided into four Periods, is 5,00l)d)00 cubic feet, then the quota 
for each Period would be 1,250,000 cubic feet. If (to continue our 
illustration), according to the Provisional Working Scheme, the 
quantity of produce that may be cut in the First Period is 1,500,000 
cubic feet instead of 1,250,000, the former figure must be reduced to 
the extent of 250, 0(M.) cubic feet by transferring the compartments 
to be regenerated last to the next following Period. If, on the 
other hand, the total produce for the First Period according to the 
Provisional Scheme was only 1,000,000 cubic feet, then 250,000 
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cubic feet would have to be added to it, by transferring to the Flrstr 
Period a sufficient number of the compartments to be regenerated 
according to the Provisional Scheme, at the commencement of the 
Second Period. The same process is continued for tlie other 
Periods until an equal distribution has been made. But easy as 
the process seems, the final result is arrived at only after a great 
deal of careful manipulation, of ferial transfers and calcula- 
tions ; for each transfer means that the time for regenerating 
the compartments concerned is changed, the yield both of the 
Prinicipal Fellings and the Improvement Cuttings being thereby 
altered. The effect of this is to obtain each time a new figure for the 
total produce to be felled during the whole Rotation. Going back 
to the case we have taken, for illustration, the total quantity of 
produce after the transfers in question have been effected may 
be reduced to 4,800,000, and tlie periodic quota thus become 
1,200,000. In any case, It is only in determining the quota for 
the last Period, when the yield of all the remaining compartments 
is added up, that the effect of the changes can be fully appreciated 
and it be decided, according to the extent of the resulting 
difference, whether these changes may be considered final and be 
accepted for the Final Working Scheme, or a fresh series of 
transfers be undertaken in order to arrive at a more approximate 
equalization. In the latter case, the Periodic Distribution State- 
ment last obtained must be considered as a fresh Provisional 
Working Scheme, and the process described above repeated. 

SECTION III. 

Value of the Volumetkic Method. 

The operations of a forest organisation based on the Volumetric 
Method are necessarily very complicated. They imply the quanti- 
tative valuation of all the standing material in the entire Working 
Circle ; the estimation of the future increment of every crop up 
to the moment of its exploitation ; and, lastly, the determination of 
the quantity of accessory produce that will be furnished during 
the current Rotation by the crops, which will have taken the place of 
those regenerated early enough in the Rotation, that is to say, crops 
that have no present existence whatsoever. Indeed, it is the 
very essence and spirit of the Volumetric Method to determine 
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the annual yield by taking into account every kind of produce 
realizable. 

In practice this method inevitably yields uncertain results, 
for hoiv is it possible to estimate the future increment, for an 
interval of time as long as 50 or 100 years, of crops now much 
below the age of maturity ? Whatever procedure is adopted, it 
can offer no adequate guarantee of accuracy. 

This uncertainty of the results obtainable could not, of course, 
escape the originators of the method ; and, in order to avoid 
an undue accumulation of errors necessarily arising from a 
too low or too high figure fixed for the annual yield, they 
laid down the rule that the Working Scheme was to be frequently 
verified, every 10 years for instance. These frequent verifications 
are a necessary concomitant of every system of forest organisation 
based on volume. They amount to the drawing up each time of 
an entirely new Working Scheme, since it naturally follows that all 
the original crops must have undergone radical and characteristic 
changes since the date of the previous Working Scheme. The 
consequence is the inevitable instability of the prescriptions 
relative to the treatment of the forest, and indeed of the whole of 
the Organisation Project itself. The time for exploiting any parti- 
cular crop, as it depends on the figure of the annual yield, of course 
varies with it ; and it may thus happen that all the operations now 
prescribed for any compartment may have to be changed at the 
next verification. These disadvantages, which are inherent in the 
method itself, would of themselves suffice to justify its condemna- 
tion, especially in France where the desire for order, simplicity, 
and stability in forest organisation had led to the universal adoption 
of the system of Tire et Aire, But all volumetric methods 
must be rejected on account of the very principle they imply. 
Basing, us they do, the distribution of the exploitations entirely on 
the element of volume, they have for essential object the exact 
determination of the annual yield. As a matter of principle, they 
seek to obtain a sustained yield independently of all considerations 
relative to the improvement of the forest. Whether the quantity 
of old timber is excessively large or totally insufficient, a certain 
fixed quota of it must be worked out every year. In the former case 
the last old trees will be found in full decay by the time their 
turn for exploitation comes; in the second case, after a few years all 
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the old timber will have disappeared and the felling operations will 
then perforce include trees still far removed from their maturity- 
Thus all the various systems founded on the Volumetric Method 
subordinate the production of the most useful timber to the 
condition of assuring a sustained yield. 

The same is the case as regards the treatment of the forest, 
since these systems lead to the regeneration of some of the crops 
either too early or too late (both unfavourable conditions), and to 
the execution in them of Improvement Operations either in 
complete uncertainty as to the time for their regeneration, or, in the 
contrary case, in view of Regeneration Fellings to be made at some 
time other than that of their maturity. Now, in our high forests 
of the more valuable species, the treatment, and the cultural 
operations which this treatment requires, arc often of far greater 
importance than the mere equalization of the yield. It is thus in 
our oak forests, in our numerous irregular high forests, in our silver 
fir forests which were formerly worked by Selection, and especially 
so in our copses under conversion into high forests. In principle, 
therefore, the Volumetric Method is radically defective. 

The Volumetric Method has never been adopted in France. 
It had its raison (Vetre in Germany at the end of the last century. 
The forests there were in those days very irregular, and frequently 
contained no well marked gradation of age-classes. A great 
number of these were high forests abounding chiefly in beech, 
and belonging to petty principalities. They furnished a very 
considerable proportion of the receipts of the prince s exchequer. 
It was iiii[) 03 sihle to subject them to the Natural Method with the 
annual exploitations based on area, without compromising very con- 
siderably the equality of the annual returns. Besides the advantage 
of securing this equality, so necessary in such forests, Hartig’s method 
of forest organisation possessed another great merit : it was the first 
step towards the regular organisation of high forests. Its inherent 
defects were soon discovered; its application, and criticism of the re- 
sults obtained, showed at one and the same time these defects and 
the manner of correcting them. The Method of Forest Organisation 
by Area followed as a necessary consequcncei This method has been 
formulated and developed in France according to the special 
necessities of our forests, and has been taught at our Forest School 
for many and many a year. 
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FOREST ORGANISATION BY AREA. 


SECTION L 

DESCRIPTION OF THE METHOD. 

— ~-0 • ■ 

The Method of Forest Organisation by Area is based on the 
twofold division of the Rotation and of the Working Circle into 
equivalent or corresponding portions. It begins, by first dividing the 
Rotation into a certain number of, usually, equal Periods, and then 
the Working Circle into as many portions, each to be regenerated, 
in regular succession, during the respectively corresponding Period. 
These portions of the Working Circle we will term Periodic 
Blocks. Tliey are intended to bo exploited in equal periods of 
time, and ought therefore to be so formed that they may, as far 
as possible, furnish severally the same yield. 

The correlative division of the Rotation into Periods and the 
Working Circle into Periodic Blocks Jiiust be made according to 
certain rules, which we will examine further on. 

It is generally exhibited in tlic form of a table, in which the 
various compartments belonging to the several Pori oil ic Blocks are 
grouped together according to tlieir respective Periods, the charac- 
teristic loiter and area of each compartment being duly entered. 
This table is thus a general skedeton jdan of the exploitations, 
and constitutes what we shall call the General Working Scheme. 
Being drawn up once for all for the duration of a whole Rotation, 
it should contain nothing more than what concerns the simple 
composition of the Blocks, e,, give the compartments of which 
they are composed and the order in which they are to be 
regenerated. 
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But these meagre indications would not be enough to serve us 
guidance for the Executive Forest Officer. It is therefore necessary 
to complete them by prescribing the nature, succession, and extent 
of the exploitations to be made throughout the whole Working 
Circle. The portion of the Organisation Project which gives these 
details, we will designate the Special Scheme of Exploitations. 
It consists of one or more tabular statements, in which arc con- 
signed prescriptions relative to exploitations to be made during 
a single Period only. 

Thus, whereas the General Working Scheme applies to tlio 
whole duration of the Rotation, the succession of the cultural 
operations, and the annual yield arc fixed for one Period only. It 
• follows, therefore, that at the beginning of each Period it is 
necessary to draw up a fresh Special Scheme of Exploitations, 
that is to say, to arrange in advance the .succession of the cuttings 
and similarly as before the aiiuual yield for that Period. This last 
operation, in its entirety, njay be termed the Periodic Revision 
OF THE Organisation Projec.t. 

Lastly, ill order to provide against errors in the valuation 
surveys and against the effects of unforc.sceii disasters, it is the 
rule to verify the quota of the annual yield once or ofLener, at 
fixeJ intervals, during the currency of each Period. 

Having thus far described summarily the Metliod by Area, 
we will now proceed to show how to apply it to liigh fore.st3 that 
arc to be treat(;d according to the Natural Method. 


SECTION II. 

FRAMING OF THE GENERAL WORKING SCHEME. 

The framing of the General Working Scheme for a high 
forest organised by area consists ivliolly in the division of the 
Rotation into Periods and the Working Circle into corresponding 
Blocks. 

As regards the Period.s, it Is, for the sake of simplicity, taken 
for granted that they shall bo equal. Now being equal, what 
ought their duration to be ? We proceed to answer this question. 

It has been a subject of much vehement discussion, and yet 
the answer to it seems to us very simple. It is tlie rule that all 
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the crops brought under regeneration during any Periodl 
must have tlieir regeneration completed during that Period. Now 
in the majority of our forests it is impossible to effect, in a 
satisfactory, complete, and sure manner, the regeneration of a mass 
of high forest treated according toj. the Natural Metliod, without 
exercising great caution and judgment in locating the Primary, 
Secondary, and Final Fellings. Hence the necessity of making tho 
Periods long enough to give the Executive Forest Officer sufficient 
time to complete the Secondary and Final Fellings with the care, pre- 
cautions, and deliberate slowness, which can alone assure the success 
of such operations. On the other hand, the duration of the Periods 
ought not to e.Kceed the number of years beyond which one could not 
forecast, with a sufficient degree of certainty, the culiural operations 
that the condition of the forest would require. These extreme 
limits for the length of Periods seem now to have been tixed by 
experience at thirty and forty years respectively, and it can only be by 
exception that there would be advantage in going above or below 
those figures. If we had a silver fir forest, the exploitable ago of 
which was fixed at 150 years, we could divide the Rotation into five 
equal Periods of 30 yeais each, this duration of time being necessary 
and sufficient for a complete series of regeneration operations. 

Hand in hand with this the Periodic Blocks have to be formed. 
To this end, the compartments, the regeneration of which is urgent 
(that is to say, those, as a ride, which contain the oldest stock), are, 
first of all, placed in the Block of the First Period, the next oldest 
compartments in the following Block, and so on up to the last Period, 
in which must be grouped together the youngest crops. Tho aim 
of the organisation must hence be to bring each compartment under 
regeneration as near as possible the term of its explolbability. 
But in distributing the various compartments thus, the fact must 
not be lost sight of that the Regeneration Exploitations should 
follow the Rules for locating coupes. Atid as the essential points 
enforced by these Rules cannot be satisfi(^d except by laying out the 
coupes in the order in which they are to be exploited, it follows, as 
a matter of principle, that each Block should be formed of 
contiguous compartments, or of compartments forming together 
one continuous mass of forest. 

Conversely, the large continuous masses of more or less uni- 
f onn forest as regards age, into which the compartments naturally 
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group themselves (one group consisting of old timber, another 
of middle-aged timber, a tinrd of young timber, and bo on,) 
determine the number and position of the Blocks, and^ as a 
c:>nsequence, the number and length of the Periods. If, for example, 
the silver fir forest taken for ilKistration higher up contained four 
almost equivalent groups of crops, well defined on the ground 
and presenting four principal age-groups, we would naturally 
divide the Working Circle into 4 Blocks and the Rotation into 4 
and not 5 Periods. And as the figure there adopted for the Rotation 
is not an exact multiple of 4, it would be necessary, if it was found 
expedient to have equal Periods, to reduce or increase that figure 
so as to make it an exact multiple, a contingency of little 
consequence as respects a fir forest, which becomes exploitable 
towards the age of 150 years, more or less. 

In the case which we have been considering, we have supposed 
that the four Periodic Blocks naturally marked out on the ground 
are of equal extent or of equivalent productive power, and capable 
of yielding the same quantity of produce when exploited each in 
its respective turn for regeneration. A sustained yield is thui 
assured, as far as that is possible, for the whole term of the Rotation, 
and the Woiking Scheme drawn up on this basis fulfils the three 
principal conditions it must satisfy. 

It is seldom that the formation of the Periodic Blocks can be 
effected under such simple circumstances. For the most part the 
crops belonging to the principal age-groups are not distributed in a 
sufficiently convenient manner for this purpose in each Block. 
Sometimes certain age-groups are even entirely wanting, so Uiat, 
in order to be able to secure a continuous series of exploitations, 
there is no alternative but to collocate in the Period of the Rotation 
corresponding to these age-groups, crops that are either too old or too 
young for tire purpose. In the presence of such difficulties and of 
a great many others which it is impossible to enumerate, but which 
are met with in nearly every attempt at forest organisation, the 
Amdnagiste may find himself no little embarrassed. The conse- 
quence is that it is difficult to arrange in advance for more than 
one Period the succession of the Principal Fellings to be made in any 
Working Circle, and still more so, to forecast the yield of each Period 
of the Rotation. Noverthel^'ss without seeking to effect a perfect 
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equalization between the yields of the various Periods, it is at least 
necessary to form the Blocks in such a manner, as to avoid too 
great a fluctuation from Period to Period. This object is usually 
attained by assigning them equal areas or, in some special cases, 
areas in inverse proportion to their fertility. 

Thus by employing the simple procedure we havcydescribcd 
for drawing up the Working Scheme, it is not always possible to 
ensure a very steady yield for the whole duration of the first 
Rotation ; but if each Block is regenerated in its entirety and in 
its right turn during the Period assigned for it, the whole Working 
Circle will be found at tlic end of tliat Rotation to be composed of 
a complete series of graduated age-classes. Such a result is 
undoubtedly one to be desired. Ncvertlicless it is not to be 
sought by exploiting any valuable crops that may exist, long 
before tliey become exploitable. The reason is evident, for the 
essential object to be kept in view in organising any forest is, above 
all, by fixing the successive order of the exploitations, to make the 
most of existing crops and not to create at any price a perfect scries 
of crops of well graduated ages — in other words, bring about the 
Normal State itself. 

Tliat slate, winch ihe organisation of every forest ought to 
endeavour to make it approacli as closely as possible, is in rc9.1ity a 
pure fiction. No forest, during the course of a whole Rotation of 
any length, can avoid escaping damage from various causes that 
snllicc to compromise tlic existence of certain crops, break up tlic 
serial gradation of ngos, and upset some of the provisions of the 
Organisation Projoot, When, therefore, in drawing up tlie General 
Working Sclieme it is found necessary to include in tlic same 
Pdock crops of widely differing ages, it does not necessarily follow 
that all those crojis need be exploited during the course of the 
l^eriod corresponding to that Block. 

To establish our position it is cnougli to cite a few illustra- 
tive cases. 

(1.) Certain compartments containing young growth (seedlings, 
thickets, saplings or young poles) exist side by side with the great 
mass exploitable compartinents. Both sets of compartments may 
be included in the First. Block; but the old crops alone should be 
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regenerated during the First Period, while the young compartments 
should, during the same time, be subjected to Improvement Cuttings, 
viz.. Cleanings and. Thinnings. Similarly we may collocate in the 
last Block, with quite young crops, exploitable trees, Avhether these 
grow apart from one anothen or form continuous leaf-canopy. 
Under such circumstances, these latter would be exploited during 
the First Period in order to effect the desirable uniformity. 

(2.) Supposing that in the pine forest which we considered 
higher up a fine crop of poles is, under unavoidable necessity, 
placed in the First Block, because it is enclosed on every side by 
the great mass of exploitable compartments. Is it necessary to 
regenerate it during the First Period in order to effect the 
regularization of the age-classes in the shortest possible time ? We 
answer. No ; because to do so would be to incur a great sacrifice 
for an entirely secondary object; and besides this, there is nothing 
to prevent the sarne difficulty recurring tlirough some unforeseen, 
cause. Under those circumstances the Organisation Project should 
confine itself simply to prescribing Thinnings, and leave to those, who 
will revise it at the end of that Period, the task of proposing the 
treatment that will then be found to be necessary. 

(3.) We will now suppose that we liave a compartment 
containing mature and decaying timber, and that this compartment 
stands in the very iicart of the Third Blookj Here the procedure 
would be the same as in a crop that is still young but overtaken by 
premature decay. 

(4). We will suppose that in order lo give the most coiivoniont 
form possible to the first two Blocks of a Working (Circle exploited 
on a rotation of 160 years, it is considered necessary to collocate in 
the First BJpek a compartment aged 100 years, and in tlie Second 
a nearly equivalent compartment composed, however, of timber 
150 years old. It would certainly be advantageous, as far as the 
produce alone is concerned, to exploit tlie compartment placed in 
the Second Block during the First Period, and that placed in the 
First Block during the Second Period. However it be, before this 
change of order could be proposed, it would be ne cessary to assure 
oneself that there would be no danger to fear from the action of the 
wind ill consequence of thi.s infraction of tlie Rules for locating 
coupes. 



142 


TAB GENBRAL WORKING SCHEME. 


The special circumst^^cces just described are not the onlj oties 
that are to lje encountered in organising high forests. Every 
Working Circle, however perfectly it may be constituted, cannot 
but contain compartments of difierent degrees of fertility due to 
diffoiences of soil and situation. *Wben tiiese differences do not 
affect ^tlieir productiveness in any marked manner, orwhenitia 
possible to distribute more or less equally, amongst the various 
Blocks, compartments^ possessing the same degree of fertility, the 
division is effected by equal areas. This is the most simple and the 
most generaPease. When, on the contrary, one age-class, taken in 
its entirety, occupies good rich soil, while another is similarly si- 
tuated on poor soil, it is necessary to include in the corresponding 
Blocks a larger area of the one than of the other. 

However it be, the distribution of the principal exploitations and 
of the estimated total yield among the various Periods of the Rota- 
tion must always continue to be based on area. J?he result of this is 
that the Working Scheme acquires thereby a degree of precision 
and stability, which enables its main lines to [be laid out on the 
ground in a permanent manner. On paper it may be represented 
in a very simple tabular form, thus 
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The General Working Scheme once drawn up, it Is advisable 
to detail the reasons justifying it and to decribe the spirit in 
which it has been conceived with reference to the Organisation 
Project. It is useful to discuss all its essential points, to show why 
it has been preferred to every other, to explain the main idea on 
which its lines have been fixed. 

The chapter in which these points are discussed should be 
worded in plain, sober language, free from all preconceived bias. 
It ought to bring out into clear prominence all facts special to the 
Working Circle and sliow what improvements are necessary or 
feasible. It should explain to what extent the Working Scheme has 
taken account of the conditions of exploitability, the Rules for 
locating coupes, and the necessity of a sustained yield, pointing out 
where one or more of these limiting conditions acquire greater 
importance than all the rest. It should state the reason for, and 
the object of, the various cultural operations, that have to be 
successively executed throughout the whole Working Circle with 
a view to its improvement, as well as the agency and means by 
which these operations should be carried out. 

SECTION 3. 

Special Scheme of Exploitations. 

At the beginning of the First Period, as well as of every subse- 
quent Period, the exploitations of all kinds to be made in the 
Working Circle during that Period are determined upon beforehand 
and exhibited in what we shall call the Si^EciAL Scheme of Ex- 
ploitations for that particular Period. This Scheme should show 
the work to be done compartment by compartment, and should 
remain within the broad lines sketched out by the General Work- 
ing Scheme. Thus, to take an instance, in a regular Working 
Circle the exploitations made during the First Period would be, 
for the First Block Regeneration Fellings with yield based on 
volume, for the intermediate Blocks Periodical Thinnings based on 
area, and for the last Block, containing all the youngest crops. 
Cleanings and the First Thinning. 

The Special Scheme of Exploitations should prescribe first of 
all the nature of the fellings to bo made in each compartment. 
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next the successive order in which the respective compartments 
«liall be operated upon, and lastly the annual extent, volumetric 
or superficial as the case may be, of the various exploitations. 

Usually the succession of these exploitations is exhibited in 
tabular form, showing at a glance the general plan of all the 
operations to be executed during the Period in question. Often 
the annual yield is similarly exhibited in one or more tables, which 
also contain the data from which it has been estimated. 
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§ 1 . — Order of the Exploitations. 

The tabular statement of the exploitations may, to give ai 


example, be drawn up thus: — 



NATURE AND OED EE OF THE EXPLOITATIONS TO BE MADE DUEING THE FIEST PERIOD FROM 1869 TO 1908. 
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The essential object of the preceding table is to give a list of 
all the compartments, the nature of the cuttings to be made in each, 
and the order in which they should be successively taken up^. 

The conapartroents are entered in a single column and are 
designated by characteristic ibtters or numbers. For greater 
completeness the name of the canton and the number of the Block 
are usually given to indicate the situation of the compartment In 
question. Similarly, there is a special column for the areas of 
the compartments, and two more for the age and a very brief 
description of the standing crop, information that helps to explain 
the treatment prescribed. 

The treatment, which is nothing more than the ensemble of tlie 
cuttings to be made, must be noted separately for each compartment. 
These cuttings are expressed by their characteristic names ; they may 
be the whole series ofBcgeneration Fellings hero, Secondary and Final 
Fellings there, or simply the Final Felling in a third place, and so on 
to the Last Thinning, Periodical Thinnings, Cleanings and the First 
Thinnings, Selection Fellings, Compound Coppice or Simple Coppice 
Cuttings, &c., as the case may be. The main point is to charac- 
terise the cuttings by means of specific names, so that each name 
may represent a clear and definite ideeV 

The order of succession of the cuttings must be fixed in a 
general manner only, but to the full extent whicli each class of 
exploitations admits of Thus the order of the Secondary and 
Final Fellings, which depend on the state of the crop (an uncertain 
element), naturally cannot be fixed. It is impossible to foretell the 
year in which the new seed-crop will make its appearance, or tliat 
in which it will be sufficiently complete and hardy to require a 
Secondary Felling, as also to forecast the quantity of produce 
that will have to be removed in each of the Ilegeneration Fellings 
from a given area. It would thus be folly to prescribe the order 
in which the compartments should be regenerated, except in so far 
as concerns only the succession of the Primary Fellings. 

With respect to Improvement Cuttings, it is usually expedient 
to fix their order in the most precise manner for every year from the 
very beginning of the Period. This is done in the Table of the 
Annual Yields iu which the area to be operated upon is also given. 
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As regards the manner of making the cuttings, the Special 
Scheme of Exploitations must be entirely silent. The character of 
the Primary Felling (that is to say> whether it should be close or 
open), the more or less rapid succession of the different Regenera- 
tion Fellings^ the special precautions they require, the manner of 
making the Improvement Cuttings, &c., all these are questions that 
perforce vary with the locality operated upon and with a host of 
natural or accidental causes. Any attempt to lay down rigid 
directions must run the risk of prescribing incomplete or untimely 
operations. Besides, there is always the liability of falling into 
grievous error in trying to predict the course of natural phenomena. 
The prescriptions of the Special Scheme of Exploitations are 
obligatory, once they are sanctioned by supreme authority, and it 
stands to reason that the Executive Forest Officer must be held 
responsible for the cuttings made by him. He must therefore be 
given full discretion in executing them in whatever way he considers, 
best. 


If it is necessary to avoid laying down in the Organisation 
Project the manner of making the cuttings prescribed, that is no 
reason for omitting to discuss and record facts that have been 
observed. But the place for tliis is not the Special Scheme of 
Exploitations. It should be done in the general portion of the Report, 
as being information that may be of the highest utility, especially 
to Officers appointed to a new charge. Thus, for instance, it might 
form a special Chapter coming after the General Statistical Report 
and immediately following that on choice of Rdgime, and styled 
Application of the Method of Treatment.*' 

§ 2. Estimation of the Annual Yield, 

Like the order of the exploitations, the annual yield must be 
determined for only one Period at a time. 

In high forests worked by the Natural Method, the Regeneration 
Fellings are based on volume, and the Improvement Cuttings on 
area. Hence two different classes of yield, viz : — 

(I) That of the Regeneration Cuttings, that is, of Principal 
Produce. 
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(II) That of the Improvement Cuttings, that is, of Accessory 
Produce, 

In a regular Working Circle of high forest, the principal 
produce would be furnished exclusively by the trees felled in the 
Block assigned to the current Period ; but, as a rule, the other 
Blocks also contain here and there mature trees either solitary or 
forming leaf-canopy , which it would be expedient or necessary to 
exploit as an exceptional measure during that Period. Usually in 
estimating the annual yield ot principal produce, such trees are 
classed, without any qualification, amongst those of the Block of 
the current Period ; only in the Organisation Project their relative 
number and importance should be clearly indicated and the 
compartments that contain them mentioned. 


The determination of the quantity of principal produce offers 
no difficulty. It is obtained by enumerating the standing trees 
grouped into classes according to species and diameter, and multi- 
plying the number of the trees in each class by the previously 
ascertained contents of a type tree, selected from amongst the 
standing material as presenting the average of that ciass/^> 

But the total quantity of produce ultimately removed during 
the Period necessary includes, besides the actual contents of the 
standing trees, also their future increment up to the time they are 
felled. To determine the amount of this increment it may be 
observed that the quantity brought under the axe is the same every 


(1) It is unnecessary to obtain actual contents with rigid accuracy, but 
it is indispensable, in taking the measurements, to adopt a uniform practical 
system. It is the only way of arriving at results that admit of being compared 
one with another — a,u essential condition for the location of the coupes, and 
useful afterwards for the verification of the yield, If, for instance, in the 
valuation it was assumed after experiment that trees measuring 16" in girth 
at the height of a man contain on an average 46 cubic feet each, then in 
locating the fellings also it would be necessary to assign the same volume to 
trees of 16" girth. Whether the average contents assumed be exact or simply 
approximate, the quantity exploited would always be an invariable proportional 
of the quantity obtained by valuation. Thus 1000 cubic feet of felled produce 
would actually represent 1000 cubic feet of the estimated yield. It would be 
otherwise if any other procedure were adopted, that was not based on the 
mea8uren>eat of exactly measurable elements. Hence it is necessary in 
calculating the yield by volume to avoid estimating the quantity of standing 
material with the eye, or by means of type areas, or with the aid of any other 
such system. And for the same reason the basis of all valuations must be 
solely and invariably the measurement of diameter, since that of height always 
involves some amount of individual appreciation. 
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year. For the purpose of calculation, therefore, it may be assumed 
that all the trees will be felled simultaneously at the middle of the 
Period. Again we may be allowed to take for granted that the 
future annual increment of trees near their term of exploitability 
is the same as their actual average annual increment up to date. 
Thus to obtain the total future increment we have simply to 
multiply this average annual increment by half the number of 
years in the Period. It is obvious that the determination of the 
future increment must be made separately for each compartment. 

The yield of the annual cuttings is, therefore, found by dividing 
by the number of years forming a Period the sum of the two 
following quantities : — 

(i) The standing material or actual contents. 

(ii) The probable additional growth of the standing material, 
or future increment. 

• It is always easy to determine actual contents with a sufficient 
degree of approximation, whereas the future increment can never 
he estimated with any approach to accuracy. For this reason, unless 
special circumstances demand the contrary, no account at all should 
be taken of the future increment, since it is always better to be 
under the mark than to run the risk of erring on the fatal side of 
excess. Besides, the yield of windfalls, dead timber, and other trees, 
the exploitation of which cannot be foreseen, proves to be, in the 
long run, a complete set off against the neglected future increment. 
Lastly, this increment does utimately enter into our calculations 
when the standing trees are again measured at tho verification of 
the annual yield during the course of the same Period, and must then 
permanently raise the figure of the yield for the remaining years of 
that Period. The natural consequence is that the outturn of produce 
goes on increasing by small and moderate additions at regular 
intervals, a result greatly to be desired in the organisation of 
eve^^ forest. 

Simultaneously with the volumetric cuttings, which furnish the 
yield of principal produce, other operations, termed by us Improvement 
Cuttings, such as Thinnings, for example, must be made in various 
portions of the Working Circle, and can only furnish accessory 
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produce. These latter cuttings must have their yield based on 
area. By this we do not mean to say that Thinnings ought 
necessarily to go over equal areas every year, or that such cuttings 
ought to yield the same outturn year after year. Although the 
outturn of thinning operations is not entirely to be neglected, still 
it cannot be taken into account in determining the annual yield, 
since it is subject to too wide a fluctuation not only as regards 
quantity but also the class and quality of the produce obtained. 
Besides this, the principal and, so to say, sole object of Thinnings is 
to favour the growth of the promising trees forming an organic 
part of a canopied mass of forest, by giving those trees growing 
room in proportion as they require it, by the gradual removal 
of their less promising neighbours which prevent their crowns 
from spreading out. These operations demand great skill 
and caution, and in order that they may be well erecuted, the 
Executive Officer must be free from all preoccupation as to the 
quantity to cut out; and more than this, he must be in a position 
to judge, at the time that he marks the trees to be thinned 
out, when the next Thinning will have to be made over the same 
area. This reason suffices of itself to justify the expediency of 
making such cuttings within fixed limits marked out on the ground, 
of subjecting them to a regular rotation, and of basing their yield 
entirely on area. 

When these exploitations can be so arranged as to annually 
pass over nearly equal areas during the term of a whole Period, 
no more desirable result could be imagined. But at the very com- 
mencement of working a forest according to some organised system, 
it is not always possible to secure such great regularity. Thus, for 
example, it may happen that a Thinning is urgently required in cer- 
tain crops aggregating a large area ; under such circumstances, it 
would be only at the second or third time of thinning those crops that 
it would be possible to establish a regular rotation fur the operation, 
i. e. limit it to nearly equal annual areas by assigning to each year 
either one or more entire compartments or an aliquot portion of a large 
compartment, as the case may be. However it be, the main point to 
adhere to is to arrange the Thinnings in the simplest iiianner pos- 
sible, paying due attention to the condition of the crops and to the 
superficies they occupy. 
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The Last Thinning made in a high forest may also have for object 
the early and gradual production of seedlings on the ground 
under the standing crop, such as might happen in a forest of silver 
fir, a seedling crop of which species makes its appearance very 
gradually but resists well the action of cover overhead. This Last 
Thinning, which may indeed be termed a Preparatory Primary 
Regenerfttion Felling, differs from all preceding Thinnings in that 
it clears the soil of bushes, removes overtopped trees, and occasionally 
raises the cover by a judicious lopping oft of low branches. It is 
therefore expedient to characterize it by a special name. To call 
it a Preparatory Primary Felling would create an ambiguity, 
since this designation has been applied to another perfectly distinct 
operation. The term Final Thinning would perhaps be the best to 
adopt. 

The following two tables are convenient for collecting together 
the data and information which it is expedient to adduce in support 
of the estimated annual yield. The first gives the yield of principal 
produce, the other, the area to be thinned every year, the compart- 
ments to be operated upon, and the order in which they should be 
taken up. 
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Determination of the annual yield 

FOR THE FIRST PERIOD. 

Yield OF THE Improvement Cuttings — Thinnings. 


Year. 

Compart- 

meuts. 

Area to be 
thinned. 

Year. 

09 

P- 0 

a ^ 

0 3 

0 

Area to be 
thinned, 

Remarks, 

1869 

e,i.l 

A. R. P. 

53-0-00 

1889 

I,L,C. 

A. R. P. 

40-2-00 

The areas to be 

1870 

K, 

35-2-00 

1890 

K. 

53-0-38 

thinned each year \yi\] 

1871 

K. 

35-2-00 

1891 

K. 

53-0-38 

be taken up in accor- 

1872 

K. 

35-l-,3G 

1892 

F. 

G4-2-00 

dance ifVith the pre- 

1873 

F. 

32-1-00 

1893 

II. 

50-0-00 

sent Table, so as to 

1874 

F. 

32-1- 00 

1894 

It. 

50-0-00 

thin each Compart- 

1875 

H. 

50-0-00 

1895 

0. 

43-3-00 

ment at the most ap- 

1876 

H 

50-0-00 

1896 

0. 

43 - 3-00 

propriate timCj and, as 

1877 

M. 

37-2-00 

1897 

M. 

37 - 2-00 

far as that is possible, 

1878 

G,N. 

35-2-20 

1896 

a,N. 

35-2-20 

take tip entire Com- 

I 879 ' 

1, L. 

28-0-00 

1899; 

I,L.C. 

I 40-2-00 

partments or aliquot 

1880 

K 

53-0-38 

1900 

iv 

53-0-38 

portions of Compart- 

1881 

K. 

53-0-38 

1901 

K. 

53-0-38 

ments at a time. 

1882! 

F. 

32-1-00 

1902 

F. 

64-2-00 


1883 

F. 

32-1-00 

1903 

P D. 

70-0-00 


1881 

H. 

oO-O-OO 

1904 

H. 

50-0-00 


1885 

H. 

30-0- 00 

1905 

IT. 

50-0-00 


1886 

0. 

87-2-00 

1906 

0. 

43-3-00 

t 


1887 

M. 

.37-2-00 

1907 

0. 

43-3-00 


1888 

G.N 

35-2-20 

1908 

M.G.N. 

73-0-20 
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CHAPTER IV. 


COMPLEMENTARY DISPOSITIONS RELATIVE TO THE 
WORKING SCHEME FOR HIGH FORESTS 




The Special Scheme oj Exploitations completes the Working 
Scheme, and with this the Organisation Project itself may be strictly 
regarded as completed, since it may now be executed without the 
help of any further prescriptions or data Nevertheless there are 
besides this some further measnres to be prescribed, which are of 
great use in providing against contingencies likely to interfere 
with the Project, and in guaranteeing its faithful execution. Thus 
it is expedient to establish what may be called the llcserve Fund, 
to arrange for the verification of the yield, to suggest necessary 
works of improvement, and to provide for the revision of the 
Organisation Project before the commencement of oa^h sub-r 
seejueut Period. 


SECTION I. 

The Reserve Fund. 

The establishment of a Reserve Fund in the organisation of 
bigli forests is nothing more than the setting aside and preservation 
of a certain quantity of standing timber from among the crops 
brought under exploitation to serve as a sort of disposable savings. 
A Reserve Fund is as necessary in the management of forests as 
in every other large financial enterprise spreading over a long series 
of years. Without any such Reserve to fall back upon in the case 
of emergencies, an Organisation Project cannot but rest on an un- 
stable basis ; at some time or other immature timber would Jmvn 
to be cut or a deficit must occur. 
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In the organisation of high forests, the essential object of a 
Reserve Fund is to provide against extraordinary and unforo.seojj 
dv’-rnando extraneons to the forest itself, or to prevent a falling off 
i: the yield in passing from one Period to the next. On the otl)er 
li.irul, this Reserve according to circmnstanccs, also have for 

object the production of isolated trees of large size, or sei ve as a 
set off against accidental injuries to the forest. To take an instance : 
A Municipality re(]uircs an extraordinary felling, or the State is in 
immediate want of wood for the defence of the country ; the forest 
jnust be able to satisfy cither demand to a sufliclent extent vdthout 
its lioalthy regular growth being compromised thereby. Or, to take 
anotlicr case, it beounios apparent towards the end of the First 
Period that the Second Jilock is insulHcumtly timbered ; some 
anoans must be found to make good this de/icicncy without up- 
setting the orginal Origanisation Project. Again in a given higl]i 
forest of oak there are several choice spccinions in full growth and 
far removed from their maturity when the time for exploiting tlio 
surrounding forest arrives. It would be a pity to fell them so soon. 
To take one more case, there is a fir forest in which numerous 
windfalls have occurred in the Block belonging to the next following 
Period ; these windfalls must evidently be ent up and disposed oi 
at once; and tlic only way to comj)ensate for this unexjieeted loss 
is to reserve a certain number of trees in the Block under regenera- 
tion. Thus a sulheient Reserve Fund of trees provides agaii^st all 
such sudden contingoncies. 


The formation of the Reserve Fund may he effected in several 
ways. “Formei-ly” wiites M. de Salomon, “it was customary to re- 
serve a certain deiinitc portion of the forest in one piece by it- 
self. But this method was soon abandoned as being inadequate 
and failing to secure the end proposed. For e.xcept when trees of 
ext.iaordinary size liad to he grown, it was imj)os.sil)le to judge, 
with any degree of certainty, what cro[)S were by their age best 
littcil to fuvm this Reserve Fund. The reason is evident, for if 
inaturo or almost mature trees were reserved, it might be found 
necessary to exjdoit them at an inconvenient time on account of 
decay, and thus the very object for which they were reserved 
would be defeateil ; .and if, on the contrary, the reserved trees were 
young ai. d an extriiordinury felling was urgently required under some 
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sluldeii emergency, tbero would be no alternative but either to cut 
nothing at all or to exploit small and immature timber.” 

The remarks just quoted apply to high forests woiked by the 
Natural Method, in which of cIp^s forests the principal exploitations 
comeback to the same point only after a very long interval of 
years. * A Reserve Fund composed of trees all in one piece of forest 
would ill fulfil the condition of always offering immediately available 
resources, unless indeed it covered a very largo area. But it is 
easy to obtain the most tlcsirahle results hy forming the Reserve 
Fund of trees scattered over all the coupes and liased on their ag- 
gregate contents, a method of procedure in perfect keeping with 
high forest exploitations. 

In the organisation of high forests hy area, the (jiiantity of 
standing material to be set aside for the Reserve Fund may he deter- 
mined by one of two metliods or by both together. The one 
consists in leaving out of account the future increment when cal- 
culating the annual yield ; the other in reducing hy a certain 
quantity the quota of the annual cuttings Take, for instance, 
a mass of forest loO years old ; the mean annual growth is 
evidently the l/ldOth, part of the contents of the standing timber. 
Given the Block and Period to which this mass belongs, the quan- 
tity of the stock to be reserved can be approximately deduced 
from the annual rate of growth thus determined. On the other 
liand, if the quota of the iiiinuai cuttings is 21,000 c. ft., 3,500 c. ft. 
may be preserved each year from the quantity that can be cut to 
form the Reserve Fund. In the laitcr case, the amount of the 
annual savings sot aside is a determinate figure, wliilc in the other 
case the future increment can never hj known with certainty. 

However it be, the Reserve Fund when based on volume always 
represents so much exploitable timber over and above the quota 
of the annual cuttings, and sometimes also comprises trees with a 
long future before them. At the moment of need, every cubic 
foot saved up, may be utilized except this last class of trees. To 
find out at any time the present quantity of the Reserve Fund, 
we have only to know according to which of the two methods 
above described it has been formed and the number of years it ban 
been in existence. To utilize it, there is nothing more to be done 
than to cut everything in the Block under regeneration. 
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The quantity to set aside as a Reserve Fund is a matter of 
individual appreciation pure and simple. The law prescribes 
nothing with reference to it, except so far as communal forests of 
broad-leaved species arc concerned, in which case the quantity to 
be reserved is one-fourth of the whole standing stock. Our own 
opinion is that this same proportion should, as far as possible, be 
maintained also in high forests, and that for this purpose the quan- 
tity to be annually set aside should include both the annual rate 
of growth and the 4th. part of the stock of the principal coupes, 
regular as well as irregular.^ This latter quantity, definite and 
exactly known as it is, is naturally meant to be exploited first in 
case of need. The annual rate of growth, on the contrary, being 
an uncertain quantity from the beginning, the part of the Reserve 
Fund due to it would chiefly include growing trees or the accideu-. 
tal produce of the younger Blocks, the quantity of which is equal -t 
ly uncertain. Moreover the portion of the Reserve Fund resultr 
ing from the saving up of the annual inorement does not necessari-* 
ly go on increasing by the accumulation of this increment, for a 
portion of it naturally gets included in the valuation survey 
of the standing stock each time the annual yield is verified. 

SECTION II. 

Verification of the Annual Yield. 

The yield of principal produce, after deducting the quantity to 
be placed in the Reserve Fund, serves as the basis for the principal 
fellings of the current Period. But it may happen that errors have 
crept into the estimate of this figure or that certain discrepancies 
are found to exist by actual experience of the cuttings ; and the 
annual increment is, after all, always an uncertain quantity, and 
various accidents occur during the course of a Period of any length, 
that upset all previous calculations. It would thus be rash to go 
on working out the same quantity year after year as that fixed at 

1. I must observe that in calculating the quantity to be reserved, no 
.illowance at all is made for accessory or accidental produce. The result of 
this is that in setting aside a fourth of the total yield of principal produce, 
a smaller quantity is reserved than if one-fourth of the whole area were so 
set aside. And, after all, a large Reserve Fund entails no sacrifice: it is itself 
productive, and the only difficulty in connection with it is when at the outr 
set it has to he established. Thereafter it yields no inconsiderable amount of 
irrcguiai* produce, variable in quantity from Period to Period* 
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the beginning of the Period, without checking its figure in tlio 
meanwhile. This check is what we have called the Verification 
OF THE Annual Yield. 

The check in question consists in ascertaining, at some time 
during the currency of the Period, the quantity of standing material 
still une^{)loited, and then dividing that quantity by the number 
of years ih the tinexpired portion of the Period, exactly in the same 
manner as was done at its beginning. It is obviously necessary to 
employ the same procedure and the same tables as before, otherwise 
the results obtained on each separate occasion could not be com- 
pared together. Before dividing the quantity given by the valua- 
tion survey, it is necessary to deduct from it the still available 
portion of the Reserve Fund that may have been deduced from the 
annual yield in the first instance. This procedure is indispensable 
in the interests of the future. The whole of the iinexploited stock, 
i*cservcd in order to provide against extraordinary requirements, 
ought to continue to be available up to the very end of the Period, 
and this for the Very same reasons which originally justified the 
establishment of the Reserve Fund. As regards the actual increment 
by which the standing stock may have increased since the begin- 
ning of the Period, it necessarily forms an integral part of the 
contents found by the valuation survey. But in revenge the valu- 
ation survey has nothing to do with the trees left standing after the 
Final Fellings; so that those trees in no way affect the calculation 
of the annual yield in the second instance. 

If, owing to unforeseen circumstances, any considerable exploita- 
tions have had to be made in the immediately following Block, it 
might be expedient to effect a compensation by increasing the 
stock to be reserved during the rest of the Period, Under any 
circumstances, the Verification of the Annual Yield must alter the 
figure originally estimated, but it cannot modify the General 
Working Scheme, since the calculation of tlio annual yield is 
entirely independent of the formation of the Blocks* It is necessary 
to verify the annual yield of principal produce at least once during 
the course of each Period, so as to avoid all risk of having an ac- 
cumulation of errors crowded into the last few years of the Period. 

When the fellings that are regulated by area, notably so tlio 
Thinnings, have been arranged at the beginning of the Period for 
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its whole duration, it is useful to verily also tlio succession of tliose 
cuttings, and to rectify it if necessary. Naturally both verifications 
should bo made at one and the same time, at the end of tlie tenth, 
fifteeritli or twentieth year, according to tlic forest concerned. Tlio 
time for making these verifications must he prescribed by tho 
t)rgaiii.sati()u Pr(»joct. * 


H EOT JON HI. 

Jmprovkmknt Works. 

The Table of Exploitations proscribes tlie nature of the cut- 
lings to he made in the Working (hide concerned throughout a 
whole Period. Rut it lays down no injunctions as to tlie manner 
of making them. Now there arc cases in which the success of 
forest operations depends on the execution of certain works of 
improvement. Thus it may ho necessary to effect some arllfi- 
<nal rostoekiiig or to m*:ike roads for the export of wood. If the 
Organisation Piojoct ditl not consider siudi works and omitted 
to point out the moiuis available for executing them siicccsvsfully, 
it would run tlie risk of being an impracticable project and of 
defeating the olijcct of the very operations it prescribed. 

The most urgent works of improvement required by each 
Working (fircle ouglit, ilierefore, to be a subject of special attention 
for the forester who has to organise it. The manner of executing 
these works, the appreciation of the relative urgency and timeliiic.'js 
of eadi, estimates of their cost, all these points should be discussed 
together in a single chapter of the (Organisation Project. Thus tho 
works that arc indispensable for the carrying out of the Organisa- 
tion Project form an essential part of the studies and proposals 
which compose it. Works that arc simply useful also require to be 
mentioned, but more often it is best to leave to the Executive 
Officer tiie duty of proposing them when they arc actually called 
for. 

Among, the works that are necessary must be included 
the establishment of a regular system for noting and recording 
facts and phenomena connected with the growth of the forest lyavi 
passu with their occurrence. The Organisation Project must 
therefore provide and prescribe the means and method of v/orklng 
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these observations. Whatever the form in which this record is 
kept, it must describe, firstly, every kind of exploitation made, 
together with all concomitant circumstances of an economic nature ; 
and, secondly, the improvement works properly so called and all 
phenomena connected with the» growth of the forest. From both 
these points of view, the keeping of a complete record is secured in 
a very simple manner by allotting to eacli compartment separate 
space in the record. What could be more simple than to assign to 
each compartment two opposice pages of a Register, one to contain 
facts connected with the produce obtained from the compartment, 
the other the phenomena relating to the growth of the living stock V 
Each year it would be enough to enter all facts, that may have occur- 
red, on the ])ropor page of the Register. In a short time this Re- 
gister would furnish a complete and connected history of the forest. 
A spccimou form for tlie R egister is given below^ : — 


E 




1G3 


REGISTER 

OP 

FACTS and PHENOMENA 

OONNKCTED WITJE 

the Working and Growth 

OP 

the WosziNG Circle of LE FAYS 


(2'Jte following two Forms should be bound so <xs tojuce 
each other, as shown here; each double page will then 
contain a record for a single compartment extending over 
an entire Period.) 



Nature (»f 
Exploitation 

Area 

jer of trees. 


1C4 


COMPARTMENT E4 AREA 34. A. 2 R. 20 P. 

Exploitations. 



Facts relating- to tbe various descriptions and classes of produce obtained, with their respective selling rates. 

Phenomena of every kind that can have any influence on the gr. wih and regeneration of the stock ^storms, XvEMARKS. 

drought, frost, abundance of acorns, of l.eechnuta <tc., fire.*?, depredations of insects, cattle &c, &c. 



CUBICAL CONTENTS IN 18S0, i>46.7:}S C. Ft. 
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SECTION. IV. 


Periodic EevisioxX of the Organisation Project. 

The complementary measures, the employment of which we 
have just enjoined, are quite sufficient to provide against all contin- 
gencies and to guarantee the success of the operations prescribed by 
the Spe.cial Scheme of Exploitations. But this Scheme is drawn up 
for the duration of one Period only, and consequently a fresh Scheme 
must be prepared for the next following Period also. Like the first, 
this latter will determine the succession of the exploitations for the 
whole duration of the new Period, and fix the yield of the annual 
fellings as well as the quota of the Reserve Fund. 

The operation here sketched, which wo have termed the Perio- 
Dio REvrsroN of the Organisation Project, necessitates a new 
and complete study of the forest at the end of each Period. That 
study, while it brings out into prominence the results heretofore 
achieved, shows in a clear manner the modifications tliat it would 
be useful or necessary to make in the general management of the 
forest. Among those modifications there would be some that would 
in no way affect the ground-work of the Organisation Project; such 
would be, for instance, any proposed change in tlie special treat- 
ment of certain compartments. Other modifications may have for 
result the alteration of the b()undaric« of the Block ; but so 
radical a moasure should be avoided except in cases of well proved 
necessity. More generally it would be a change of Rotation that 
would seem desirable, in which case it would be enough to prolong 
or curtail the duration of each Period in the same proportion as the 
Rotation, without in any way changing the General AVorking 
Scheme. 

In a well treated forest, it generally happens tliat a portion of 
the Reserve Fund is available for exploitation at the end of each 
Period in the Block, of which the regeneration has just been 
completed. The manner of turning this portion of the Reserve 
Fund to account is obvious enough ; it must form fur the next fol- 
lowing Period a resource to fall back upon in case of emergency, 
and the produce furnished by it must not be considered as part of 
the regular yield of the forest. In the event of urgent wants ari- 
sing before a new Reserve Fund can be formed, it would be perfect- 
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ly logical to exploit the standing one, since it represents an actual 
surplus. On the other hand, had such wants arisen when the forest 
was just organised, they could have been met only by utilising a 
paper surplus existing only in the estimates. Thus in the new 
SfKJcial Scheme of Exploitations 'the utilization of the available 
Keserve Fund ought to present no difficulty. 

The exploitation of irregular produce, i. e. over and above the 
fixed yield, does no harm as long as it is only a fraction of the 
regular yield (say for instance, a fraction not exceeding ^), and as 
long as it consists only of trees that must soon fall, like the nurses 
in Regeneration Coupes that are already sufficiently sown with the 
new crop. The reason of this is obvious, for under such circum- 
stances the exploitation of the stock in question cannot interfere, 
either immediately or at any future time, with the maintenance 
of a sustained yield or with the Exploitability chosen. The case 
would be quite ditferent if, instead of being limited to a moderate 
figure, the proportion of the irregular produce exceeded all bounds, 
say, for instance, that it was equal to the regular yield of a well- 
stocked Block. An exploitation thus exaggerated might even 
prove fatal to tho execution of an Organisation Project based 
on urea. 


>-ooo-^ 
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OEaANISATION OF IRREGULAR HIGH 
FORESTS. 

' -- 

Under tlic term lire^uL-u* Hi^li KorestH wo incliulc (1) all 
tliose high i'oresU which conlain ci'(>|).s that aro of doloot.ivo growth, 
are inconiplote, or are composed ol‘ inferior species; (ii) those high 
fort'sts in whicli an unequal gradation of age-classes would, if a 
regular treatment were ad()[)tcd, lead to the felling of timlx'r hcTore 
5t was exploitable or after full decay had set :ii ; and (iii) also those 
forests in which the age-classes, instead of being diffenmtiated intt> 
separate well-defined group.s, are all intermixed so as entirely to 
prohibit any kiml of successive order in tlie exploitations. Such 
forests are niiinerous, and present the most divcr.so forms and every 
degree of irregularity offering an infinitude of different types and 
characters. 

We propose in the immediately following pages to study tlu^ 
organisation of forests worked by Selection and to explain bow the 
General Working Scheme of an irregular forest of broad-leaved 
species should be framed. This will not only be sunicient to show 
how thoroughly the Area Method adapts itself to the organisation 
of every description of high forest, but will also prove how that 
Method never fails to offer the means of realising, witliin the 
measure of the possible and to any desirable extent, each and all of 
the principal objects of forest organisation, to wit, 

(i) The most useful production, 

(ii) A sustained yield, 

(iii) A definite order in the exploitations, a)td 

(iv) Continued impvovcincnt of the forest. 
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CHAPTEE I. 


THE SKLK(!T1(»N SYSTKM. 
SKCTIO.N’ 1. 


CKNIOKAr CONIHTION <1K OITU l•’(»l!|•.STS UNM’.R WORKING 
UV SKLKUTION, 




Thk Select ion Metliod of Working is simply the exploitations 
of primitive humanity generalis(i(l into a system. There where 
Wood was ahrindant and the forest open to all comers, each one 
helped Iiimaelf to whateTcr he watited. Broken hranches, windfalls, 
deail Htaruling trees, dying poles, and loppings and toppings of every 
kind Inrnished tlie fKiople with firewood. Timher for building and 
other purposes was removed from the nearest and most accessible 
spot, a tree here, another there, and so on. Only what was actually 
Avanted was taken away, the hranch(?a, toppings, aud useless odds 
and ends, ami trees tliat-were found to he unsuitable after being 
felled, were, as a rule, simply left on the ground. 

A.s long as exploitations of this nature are sufficiently restricted 
in quantity, exploltahlo tre<*s fit to .satisfy all wants can never fail, 
and no forest is tlm wor.'^e for them. Nevertheless the removal of 
imlividuals here and tiiere from tlm midst of a canopied mass 
cannot hut be very detrimental to the regular growth of trees of 
hiijad -leaved species; and hence tld.s method of working has been, 
as a rule, confined to our conifer forests. 

There it yields results that differ according to the prevailing 
species ami the quantity of wood removed every year. In well- 
wooded regions, where for the very reason that they are well-wocKled^ 
the forests are phu ed under favorable circumstances for growth, a 
forest wmrked merely by Selection witliout any fixed plan maintains 
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itself in fairly good condition, whatever its component species, as 
long as only a moderate (quantity is exploited every year. Tims is 
explained the continuance of that method of working in most of our 
mountain forests, whether of pine or silver fir, which have hitherto 
remained inaccessible to the timber-dealer. Ihit although the 
method of working has been the same everywhere in those forests> 
their condition is nevertheless very different according to the species 
composing them. 

In forests of pine, where the trees rc(piire bright and abundant 
light, the Selection System always docs more or less harm. Uuder 
its operation the leaf-canopy is very tar from being uniform, is often 
open or breached with small gaps, and consists in places of sickly 
saplings and poles that can never come to anything. Hence that 
Method of Treatment has in nearly every case been abatuloned with 
the development of an export trade. In forests of silver fir, on the 
other hand, the young plant of which species bears even heavy cover 
for a long time, and shoots up rapidly as soon as it is uncovered 
overhead, crops worked by Selection remain dense and well-stocked 
with trees of all ages, provided the annual exploitations are 
moderate. It is this peculiarity of the tree that has rendered possible 
the maintenance of the Selection Method in our silver fir forests on 
mountains of medium height, even though they may ho situated in 
the vicinity of roads arid drawn upon by the surrounding country. 
Nevertheless people were not long in recognising the necessity of 
subjecting the original Selection System to certain rules having for 
their principal ul joc.t the limitation of the quantity exploited to a 
fixed figure. And so tlic Selection Fellings thus regularised now 
constitute a recognised Method of Treatment. 

The Method in question consists in the removal here and there 
of the oldest trees, of those dying, decaying or dead, and of others 
still in full growth, but which arc required to satisfy the wants of the 
proprietor. It has been applied in this manner, and often with 
good results, to forests of silver fir and spruce, pure or mixed with 
beech. The quantity to be exploited, in other words, the annual 
yield, was usually expressed by the number of trees to be felled. 
When this number included only real trees and not mere poles, the 
average was 0*4, O'fi or 0*8 trees per acre. For instance in the 
forests of Levicr it was fixed for ccfitain AVorking fJiides at O*! 
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trees, for others at O’h per acre. Thus supposing a certain Working 
Circle rrieasurccl 750 acres, the number of trees felled in it annually 
would have been 300 or 450 according as the number per acre 
was fixed at 0*4 or 0‘G. Elsewhere, as in the communal forest of 
l(h ClU'Se the yield was tixed at al)out half a tree per acre. Care was 
taken to remove only a very few Irees from any one spot, one or 
two only for example, so as to avoid making too large a gap any 
where in the leaf-canopy, sim^e such gaps must cause considerable 
in jury to the forest. With this method of procedure it was necessary 
to spread tlie annual operations over a largo area, and indeed, as 
far as the pure principle went, over the whole Working Circle. 
Actually liowever the area operated upon e/ery year was restricted 
in most cases to only a single CMiilon, 

A\'hcu this method of treatment has been eontinuouslv applied 
for any length of time, trees of all ages from the seedling to the 
exploitable individual arc found mixed up pellunell together. A 
crop of this character, even though it be a complete one, cannot but 
consist of crowns rising one above another. Those of the large trees, 
standing out as they generally do singly, begin close to the ground, 
while those of middle-sized trees are often weak and spare, and all 
the younger growth is overtopped and hence, as a r\ile, lanky and 
sickly. Exceptionally, as the result of some special cause (the wind, 
for example, which may liavc blown down all the larger trees), 
some fine crops assume an almost regular appearance. But as 
rcproduclioii is left to ehaiiee, glades and even blanks form, whicli, 
from being more or less niimerous all througli the forest, aggregate 
togetlicr at times a considerable area. 

Tlie outturn of produce of a forest worked by Selection is, aero 
for acre, admittedly less tliau that of a regular liigli forest. This 
inferiority is due principally to the languid growth of some of the 
trees and tlie sickly condition of a niucli larger number, and is very 
marked or insignificant according to the state of the forest con- 
cerned. The quality of iiie })roduce yielded is also inferior, some- 
times even absolutely bad. The chief causes of this inferiority are 
(i) the rapid' growth of the bigger trees, which in the case of 
conifers produces soft-graincd-timber ; (ii) the formation of large 
knot.s^which are serious defects when they occur in the silver and 
spruce firs; and (iii; the production of various kinds of unsound ness 
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which induce rapid decay in the wood of the species just nameil. 
These defects, like the general unsatisfactory condition of the crops, 
result from the exploitations laung spread over too large an area. 
The consc(pieiice is that the damage caused by the felling and 
export operations is not confined to one locality (in which case it 
might be easy to repair or mitigate), the commission of all kinds of 
offences is rendered easy, and the trees that stand out isolated above 
their neighbours, having their crowns exposed to the full force of 
the wind, are thereby broken, uprooted or shaken. Nevertheless, 
the worst that can be said of silver lir forests worked judiciously by 
Selection is that they are not regular. 

The Selection System is attended also by another great danger 
viz., the exaggeration of the fellings, the end of which may be 
nothing less than tlui general ruin of the forest. If the ([uantity 
exploited is in excess of actual production, the forest becomes 
thereby rapidly poorer and i)oorer. As the fellings remove ordy 
the larger trees, it follows that the exploitable material on the 
ground goes on diminishing, until eventually there is nothing left 
in the forest but young .saplings and poles. Then the growth becomes 
sparser and sparser, and the whole fore.st at length forms one huge 
glade. Should the component species he silver fir, the result is 
countless windfalls and the utter ruin of the forest. Herein lies the 
inherent and prohibitive defect of the Selection System. That 
system is, therefore, entirely out of place in our conifer forests 
situated at moderate elevations, where the prevailing conditions are 
sufficiently favorable for regular treatment and prompt and easy 
regeneration. The Natural Method indeed enables us to utilize the 
produce of such forest.s in the most happy manner possible, while 
avoiding the defects and risks that constitute a necessary clement 
in the Selection System. 

The transformation of a selection-worked forest of silver fir into 
a regular high forest is effected by coini)]eting and freeing the 
young crops overtopped by older growth. It requires three slniiil- 
taneous Regeneration Fellings, all within one and the same area 
and calling for great skill and care on the part of the operator. 
These Regeneration Fellings we will term Transformation Cut- 
tings. The end to be secured by their means is to obtain young 
crops, which, if they arc not at once regular, arc at Wdsi capable of 
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beconfiin^j^ so in course of time. The fellings here referred to 
demand much skill and experience, and will be found described and 
treated of in any work on Sylviculture. We would advise the 
student to read up that part of Sylviculture once more, if he wishes 
to study with profit the organisa^tion of a selection-worked forest 
under transformation. 

While the transformation operations are going on in one portion 
of the Working Circle, the mature trees found over the rest of it 
must also be felled. Hence it is necessary to continue for a time 
true Selection Fellings. These must be so regulated as to avoid 
the risks inherent in the Selection System itself, and to minimize 
its shortcomings by gradually improving and increasing the growing 
stock. Our finest silver fir forests, those of Levier in the Jura, and 
of the Sault plain in the Aude, have been so worked, with mode- 
ration and judgment, for very nearly lialf a century in those 
compartments which have not yet reached their turn for transfor- 
mation. These nowicontain, splendid crops, abounding in vigorous, 
promising growth, and yielding every year excellent produce. 

SECTION II. 

MAINTENANCIC OF THE SELECTION METHOD. 

The Selection System, if worked with judgment, preserves a 
forest in a canopied state, irregular it is true, hut presenting every- 
where trees of large dimensions. These, thanks to their size, consti- 
tute the principal portion of the stock and the most important class 
of the standing timber. Thanks to them, certain forests worked by 
Selection present the tnic aspect of a regular high forest : the 
]>oles, by reason of their small diameter and their contracted 
crowns, do not strike the eye, while the young growth, overtopped, 
of no height, and incomplete as it is, makes little show. It is chiefly 
in spruce forests that this well-marked type is to be met with ; but 
the Selection System admits of the maintenance of a tall canopied 
crop of any species whatsoever. 

Moreover, under this system, reproduction is constantly going 
on throughout the forest. The extraction of single trees here and 
there from the midst of the canopied mass lets in sufficient light 
where they stood, and a sort of twilight under the crowns of their 
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neighbours, conditions eminently favorable to the j)roducti()n of 
seedlings. Moreover the soil as well as the seedlings thus produced 
arc constantly protected, another point in favour of the system. 
Thus it is not simply a single special Period, or a certain definite 
miniber of years that is allotted fgr the production of seedlings, but 
ages without limit; in other words every portion of a forest worke<l 
by Selection is, so to say, perpetually under regeneration. 

It is now easy to understand how essentially con^servative a 
method of treatment the Selection Method is, on the sole condition 
that it is worked in a spirit of moderation and that it removes none 
but really mature trees. The trees of such forests receive indivi- 
dual attention, and reproduction is assured as much as it can ever 
be. It is for tins reason that Working by Selection has to be 
maintained in so many cases. 

The first of these cases is that of forests conserved with a view 
to affording protection and shelter. Such forests are scarcely met 
with any where hut in the wildest localities, in mountainous regions, 
in such places, for instance, as where landslips are tlireatened, aval- 
anches are to be dreaded, the formation of mountain torrents to he 
juevented, and dangerous winds to be tempered or kept out alto- 
gether. Thus it is immediately above a vilhigc overhung by an 
abrupt slope or a canton exposed to avalanches, or it is at the point 
at which all the waters of a mountain-side collect to precipitate 
themselves into the valley below, or in a high gorge where the wind 
rushes violently through, that the Selection Method of working 
must be constantly maintained. Such localities are always well 
defined ; they are rather single cantons than large extensive tracts. 
The preservation of the forest there is all tlie more necessary, in- 
asmuch as it is often very difficult to restore it when once it has 
disappeared. 

The second case in which it is expedient to continue the Selec- 
tion System is that of those forests, in which reproduction is un- 
certain or so slow that it cannot be depended upon to recrop or 
regenerate any portion of such forests within a given time. The 
cause of this unsatisfactory condition is to be traced to the soil and 
to the climate. Thus in a climate where extremes of heat or cold 
prevail, or where shelter against the severity of dangerous winds is 
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Wantin;:^, it takes a vory long time for seedlings to joako t'lieir ap- 
pearaneo ; and when oncre they do gorininato, tlie new erop grows 
very slowly, and takes a very long time to join their crowns and 
close over the ground. Tlic time required for so desirable a con- 
summation t<j take place is often quite unlimited ; it left to itselt 
the forest must of course eventually reproduce itself, but this per- 
haps not until after a whole century has elapsed. fSuch is the case 
towards tlie superior limit of arborescent vegetation, and also on 
elevated [)Iatenux,on mountain ridges, alihougli of no great height, 
and on the edges of a forest continually struc.k by the wind. 
Si)nilarly% on soil tliat is barren either on account of its rocky 
nature or owing to its l)eing scarped, it would sometimes l)e vain 
to expect a complete sowing of tlio ground ; if the trees are re- 
moved before a young growtli is ready under tliem to take their 
place, the forest is exposed to certain denudation. Instances of 
this are those masses of shcct-iock, which, without the cover of 
tlio forest overiiead, would not, as at present, be carpeted ovec 
with tlieir thick covering of moss : agglomerations of boulders re« 
tained in their place by tbo roots of the large ti'ces growing be- 
tween them ; and those scarps and very steep slopes, on wl)icli any 
steadv walking is out of the question, and from wliiclj every seed 
that falls must roll or slip down and bo washed away by rain. 
All these various conditions of climate and soil are often found 
so combined that tlieir joint effects cannot be attributed any more 
to one of them tlian to another. But however it be, their presence 
is lictraycd by facts, which area certain indication that the Selection 
Method is required there. In such places the leaf-canopy is seldom 
unbroken and continuous, and is usually breached with blanks or 
persistent glades ; if the forest growth has been removed, the 
naked rock crops out, or if there is a covering of turf over it, this 
is wanting in J3laccs. 

Lastly, and as an exceptional case, the Selection Method is the 
most convenient one to ajiply to high forests of slight extent, the 
proprietor pf which requires every year a small quantity of large 
timber. Although the conditions of growth in any given high 
forest may be perfectly satisfactory, yet it may be of too limited 
an extent to contain a complete scries of graduated age-classes 
consisting of regular crops. In such a mere grove of high forest 
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itrees, the Selection Method is the only method of treatment which 
would allow a small quantity of large timber to be cut out every 
year. Tliis method of exploitation is, therefore, still applicable to 
a certain, by no means insignificant, number of small forests, and, 
notably so, to communal woods, which constitute a most valuable 
resource for the village or hamle't owning them. Such is the case 
when the area of the given forest is too small for the formation 
of Periodic Blocks of at least 33 or 50 acres each. The minimum 
area of a regular Working Circle must of course vary with the 
.constituent species, according as they reproduce themselves freely or 
slowly, and with the situation of the forest, but above all with the 
close neighbourhood or contiguity or remoteness .of other forests. 
In any case, it is scarcely possible to execute, during a whole 
period of 30 or 40 years, an entire series of Kegcneration Fellings 
over an area J'of only 25 acres with all the necessary order, and 
without the occurrence thereby of damage of ajl kinds amounting 
•to devastation pure and simple. 

Among the forests under the control of the State Department, 
•the aggregate area of those which fall under one of the tlirce cases 
just described is very considerable. Such are the forests in certain 
corners of the Vosges, also on the last series of plateaux of tho 
.Jura Range', and in the rocky mountains of Central France. The 
six Pyrenean departments contain together a considerable propor- 
tion of such forests. But it is chiefly in the region of th,e Alps 
that the great mass of them is situated. Of the 1,1 25,000 acre.'j 
.of communal woodlands that still exist in that region, probably one- 
Jialf can be subjected to no other treatment but the Selection 
Method. They are blocks or ddbris of forests of silver hr, of 
spruce, .apad of beech, situated at certain poiuts in tim northeru 
portion of the region, and of larch, of Scots' pine, and of tho 
mountain pine {^Pinu$ viontana, Mill.) in the southern portion. 
The same species, excepting the larch aud the spruce, compose the 
forests of the elevated portion of the Pyrenees. In Corsica, tho 
Austrian pine is found in addiction to these other species. Thus 
it is in hundreds of thousands of acres that we may express the 
total area of our forests which must continue to remain siibjectr 
.ed to the Selection Method ; and more than this, the prevailing 
species in those forests are all our most valuable conifers, 

8 
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The larger the area of the forest to be worked by Selection 
is, the more necessary becomes the judicious application of that 
method. But the manner of its application is different for the 
different species. The difference is greatest between that adapted 
for forests of delicate species, like the silver and spruce firs, and 
that suited for forests of hardy species, like the Scots’ pine and 
the larch. In the former only a very few trees may be removed 
from any one point ; in a silver fir forest, for instance, only one. 
The young silver fir requires for its maintenance only a small 
quantity of light, and a full canopy is one of the first conditions ne- 
cessary for the favourable growth of that tree* Where it is the 
dominant species, we must be careful not to remove, under the 
pretence of making a thinning, any over-topped poles, unless these 
are in a dying state ; for they possess the faculty of regaining 
vigour and of shooting up as soon as tliey are uncovered, and, as 
a general rule, they fill up at once the place left vacant by the 
overtopped trees, Avhen these liave fallen, either under the axe of 
the woodcutter or the violence of the wind. An analogous pro- 
cedure, although slightly dilFereiit, must 1)0 followed in the case of 
the spruce, which species is .slightly more liardy, has a taller habit, 
and forms less regular leaf-canopy than the silver fir. 


For pines and the larch tlic treatment is quite different. 
Worked by the Natural Method, they recpiire an open Regeneration 
Felling. When subjected to the Selection Method, the Scots’ pine 
similarly requires the removal of several trees from the same point, 
so as entirely to uncover a small plot (from 8 to 14 poles, for ins- 
tance), with tills precaution, however, that these little gaps are made 
at sufficiently wide intervals. The young seedling of the Scots’ pine 
requires plenty of light to maintain Itself and develop, and the trees 
of these specie.s are averse to growing up side by side unless they 
are all more or less of the same height. When the large trees have 
been felled, it is perfectly useless preserving the poles that were 
growing under or close against them ; such poles are always more 
or less sickly and can never come to any good, and their preser- 
vation would only occupy the ground to the detriment of younger 
and more promising growth. Thinnings are useful and sometimes 
even necessary in uniform crops of Scots* pine poles. The require- 
ments of the larch resemble those of the Scots’ pine, but the stronger 
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iiold which it takes of the ground gives it an advantage over 
the lattef species, in that individuals of it, reserved far apart when 
the older growth has been removed, are safe against injury from 
winds. 

Moreover the detailed treatment of the various species referred 
to in the preceding paragrapli is different for each of them. Thus 
in order to obtain a crop of seedlings of the silver fir, the spruce 
and the beech, it is an excellent precaution to prune off the lower 
branches of the trees a few years before they are felled; for the 
pines and the larch, the same end is served by a slight or partial 
working up of the ground, which, by loosening the soil wliere it is 
exposed to the light, furnishes the best means for sowing the 
ground. Such are the principal cultural operations, extremely simple 
as they are, that are required in a forest v;erkcJ by vSelcction. 

The risk attending the Selection Method, when it is badly 
carried out, or removes too many trees from a given area, 
is not less great in pine forests than in those of silver lir, in 
larch forests than in tliosc of the spruce. It is most 
to be dreaded at high elevations, precisely there where the 
application of that Method is always necessary and demands great 
skill. At such elevations, where extreme cold prevails, the years 
of seed are few and far between ; the sunimer, which brusquely 
succeeds the winter, often injures gcnniiiatlng seeds and young 
seedlings ; and, lastly, the forests suffer severely from atmospheric 
influences, chief among which is the wind. 

Under these peculiar conditions two opposite series of pheno- 
mena may be met with. Where tlie land is partially covered with 
young forest growth, such as scattered seedlings, patches of thickets, 
and bouquets of saplings, the cover thus formed becomes more and 
more effective every year as the forest dovelopes, and the moisture 
of the soil is better and better preserved during the summer. 
Vegetation is active, the sparse C’'0[) meets and closes overhead, 
and soon the forest completely covers and takes possession of the 
ground. On the other hand when the forest growth, coinposed of 
old or middle aged trees with lofty crowns, begins to thin itself 
naturally and let in light everywhere over a certain area, the trees 
deprived of the mutual support which they gave each other. 



180 iTATNTENAXCB OF THE SELECTION METHOD. 

and the soil is exposed alternately to be washed away and to Vo 
caked. Vegetative vigour diminishes, the larger trees die off one by 
one, seedlings are produced in decreasing numbers, and the ground 
at last becomes entirely denuded of its forest growth. These twd 
sets of phenomena may be noticed in many and many a locality. 
They are especially frequent and well marked in the South. Tho 
former of them furnishes a valuable lesson to those engaged in 
hill reboisements, while tho second shows us the danger of im- 
moderate Selection FellingSi 



CHAPTER II 


OROANISATION OF FORESTS IN WHICH THH 
SELECTION METHOD IS TO BE MAINTAINED. 




^ii6 orgHiniStition of forssts worlcccl by Scloction is as cloniGiita** 
ry in its character as the corresponding method of treatment itself, 
‘fhe first care which it requires, is moderation in the exploitations^ 
this being the only means of systematising them (as far as that 
can be done in this Method of Treatment), and of ensuring the carry- 
ing out of all necessary works of improvement and development. We 
will now proceed to examine separately the method of organising 
forests under all the three classes of circumstances which, we have 
seen above, necessitate ^the maintenance of the Selection Method ; 
that is to say, we will show to what it practically reduces itself in 
forests kept Up for protection, what measures it requires in the 
case of forests situated at high elevations, and in what particular 
Respect it may have to be modified for high forests of altogether 
iiihited extent. 


SECTION t 
t’ouESTS OF Protection. 

Forests maintained for the purpose of protection perform their 
rdle more effectively, the taller and, hence, the older they are. 
The exploitabllity to be adopted hero is, therefore, that termed by 
Us Physical, and is determined by the natural death or complete 
decay of each separate tree. The consequence is that the date of 
the exploitations, as well as the quota of produce to be extracted 
each exploitation, are always unknown quantities 5 and, indeed, 
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the figure or quality of the yield can possess only a secondary and 
X)ften insignificant interest in the case under consideration. Thus 
the Organisation Project must make no attempt at laying down 
^any prescriptions with regard to the exploitations ; these should 
be left entirely to the discretion of the Executive Forest Officer, 
who would from time to time submit specific proposals connected 
therewith as the occasion required. 

The organisation of such forests is, therefore, limited simply to 
their complete closing against grazing after being clearly demar- 
•Gated. To this end, it may be necessary to prescribe the execu- 
tion of certain protective works, such as ditches, walls, and fences ; 
Md also certain works of conservation and improvement, such as 
the partial sowing up of blanks, and the weeding out of bushy 
vegetation to clear the ground for the natural sowing of forest 
ifepecics. In the majority of cases, it is in the closing of the forest 
«tgaiust grazing that the real means of safety lies. 


SECTION II. 

Forests situated at High Elevations. 

tJnder the above heading we include all those forests in which 
if'eproduction is too uncertain or loo slow to be obtained within a 
given time, as well as those which are exposed in a special 
rna'nner to injury from high winds. The majority of such forests 
are actually situated at high elevations, where agriculture, prop(?r« 
ly so called, is impracticable, and which in France, as a rule, begin 
at about 3,300 feet above the sea. And indeed, speaking generally, 
wherever similar rigours of climate prevail as at those elevations, 
it is tli'e Selection Method that is the treatment most generally 
applicable. 

The first point to determine in organising such forests relates 
to the exploitability of the trees, which, as a rule, ought never to 
be felled except singly, so as to avoid producing gaps through 
which the wind could enter. On this subject Section 72 of the 
Royal Edict putting into force the Forest Code lays down that 
*[m forests worked by Selection the Orgo^nisation Project shall pre^ 
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tcrihe the age or the diameter which the trees ought to attain before 
being felled!' The foregoing rule is an excellent one. It pre- 
scribes, in a word, that the exploitations sliall remove only those 
trees which are capable of satisfying in the happiest manner pos- 
sible the interests of the owner. In forests under the control of 
the State Department, it enforces the adoption of Qualitative 
Exploitability based on the diameter which the trees ought to' attain 
in order to furnish the most useful produce, they can. As regards 
the reference made to the age of those trees, tlie word “ af^e 
could only have been used in the sense of the stage of growth 
attained, since in a forest worked by Selection it is impossihlo 
to tell the age of any tree, until it has been felled. The Arndna- 
giste must therefore ascertain what diameter would enable the 
trees to serve the most important purposes or to furnish the best 
possible descriptions of pi'oduce. The result of this inquiry, the 
corner stone itself of the whole Organisation Project, may be differ- 
ent for different parts of the country. In the silver fir forests of the 
Vosges, where the great majority of the trees are destined to be 
worked up with the saw, it has been remarked that the maximum 
of utility for unity of volume is attained with a diameter of very 
nearly 2 feet at feet from the ground ; trees of less diameter 
do not work up Into planks so well, while the timber raerohant 
does not care to pay a higher rate for trees of larger diameter As 
a rule then, the silver fir in a Selection-worked forest of the Vos- 
ges becomes exploitable as soon as it has attained a diameter of 
2 feet measured at feet from the ground. It is unnecessary to 
observe that it is not every forest, especially if it is situated at a 
high altitude, that can produce trees of that size ; but, at the worst, 
we can always endeavour to keep as near it as the special capabi- 
lities of the given forest allow. In the J ura, a portion of the sil- 
ver and spruce firs produced is cut up into planks for the cabinet- 
maker ; but the finest and thickest and longest logs are exported 
to considerable distances after being simply rough-squared, and are 
used as beams by the builder. These entire logs are in great de- 
mand and fetch higher pric.es than the same wood worked up into 
planks * but they must measure from 28 to 30 inches in diameter 
at the base. In those forests, therefore, the soil and climate of 
which allow the trees to attain that size, the diameter of the ex- 
ploitable silver fir should be fixed accordingly. 
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In determining the yield of Selection Fellnigs, i. e, the 
number of trees to bo exploited each year, the Amenagiste may 
either allow himself to be guided by the figures of the previous 
exploitations or by the number of exploitable trees actually stand-. 
jng on the ground. For example, if anterior to the organisation of 
the forest the number of trees felled annually is 4 for every 5 
acres, he must either maintain this figure or raise or diminish it 
according as he finds the forest well-stocked, overstocked or under-*. 
Btocked as regards large trees. This he could not know, with the 
certainty necessary for the work in hand, except by studying close-* 
ly the various crops, noting the annual increment of the trees that 
are near the exploitable dimensions, and, lastly, reviewing the 
results of the valuation survey of all the formed trees of the 
forest arranged into size-classes. If the yield of the previous 
Selection Fellings cannot be ascertained, the production of the soil 
per acre must serve as a guide. The amount of this production 
can generally be estimated with sufficient approximation by men 
well up in the forester’s craft ; those who have had much to do 
with the exploitation of forests easily acquire this faculty. Moreover 
it may be obtained in various other ways, by an actual valuation 
survey, for instance, of the standing material in judiciously select-^ 
ed canopied masses of trees of the same age. 1 


(1.) The study of the growth of trees also enables us to estimate the produc- 
tion of the soil ill exploitable timber. Suppose, for instance, we have a forest 
in which healthy trees may be expected for certain to attain a diameter of 
24 inches. Suppose also that the average annual radial increment has been 
found, by means of measurements made ou felled timber, to be one-tenth of 
an inch. Hence it would take 60 years for a tree of 12 inches diameter to 
attain a diameter of 24 inches. The time required for a tree to reach a diame- 
ter of 12 inches, rarely the same for any two trees even of the same ^ crop, 
might be on the whole much longer than 60 years. If we suppose it to be liaJf 
as long again, i. e. .90 years, then the time required to obtain trees of 24 inches 
diameter would be 150 years. In the next place those portions of the forest, 
in which several trees of this size are found grouped together, show how many 
of them could stand on an acre completely stocked with them. Bay that tliis 
number has been found to be 75 , From the preceding data may now be 
calculated the total animal sum of production jier acre in mature timber. 
Thus it might be half a tree per acre per annum, measuring from 50 to 70 
cubic feet according to the height attained by the trees. 

The known yield of adjoin i»ig forests growing under similar conditions and 
under systematic treatment would also furnish a safe guide. 

These various methods can be used to chock one another, but their applica- 
tion rei^uirca no little ospericuce on the part of the Ameuagiste. 
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Tho annual outturn of silver fir forests usually varies from 28 
to 56 cubic feet per acre at high elevations, and from 28 to 98 
cubic feet where the climate is less rigorous. By comparing tho 
average annual production calculated for the whole forest with 
the contents of the exploitable tree, the Amt^nagiste can test tho 
correctness of his conclusions relative to the yield of the former 
exploitations, and in any case guard himself against the risk of 
being much above or below the true figure. Suppose, for instance, 
that the annual sum of production per acre is about 70 cubic feet, 
and that the exploitable tree (take it to be a silver fir) measures 2 
feet in diameter and contains 140 cubic feet on an average ; the yield 
would thus be half a tree per acre, or, in other words, if tho area 
of the forest was 500 acres, 250 trees per annum. 

The order and succession of the Selection Fellings arc regulated 
in a very simple manner. Instead of spreading the annual cutting 
over every crop in the forest, the practice has always been, and with 
good reason, to allow an interval of rest between two consecutive 
exploitations in any one place. Hence in ovder that these exploita- 
tions may be reduced to a regular system, it is expedient to fix a 
periodicity for the Selection Fellings. Thus, for instance, if it is con- 
sidered advisable to return once in ten years to the same compart- 
ment, it will be necessary to work through the entire forest in 10 
years, a procedure which necessitates the division of tho forest into 
10 portions or coupes. With natural lines, as far as possible, for 
boundaries, these coupes need not be equal in area. Nevertheless 
any great difference of area is to bo deprecated, at the same tirao 
that the relative extent of the several coupes should be so fixed 
that their productive capabilities may he appreciably the same. 
The partition ot the forest into such coupes and the determination 
of the order in which they should he respectively taken up con- 
stitutes the Working Plan or permanent framework of the Organisa- 
tion Project. 

Continuing the illustration of the last but one preceding 
paragraph, suppose the forest to be divided into 10 equal coupes ; 
each coupe would thus contain 50 ac^'cs and the annual fellings 
would remove from it 5 trees per acre every tenth year. If that 
number was found to be too considerable, if, in other words, 

9 



186 OUGANISATION OF SELECTION- WORKED FORESTS. 


it was considered dangerous to remove so many trees all at once from 
E single acre, the thing to do would be to reduce the number of tho 
coupes. Suppose that number reduced to 6, then the Selection 
Fellings would return to the same spot once every 6 years and 
remove therefrom only 3 trees per acre. It is thus apparent that 
the first point of all to determine is the number of trees that may 
be extracted in a single operation from one acre without endan- 
gering the safety of the forest. It is only then that the periodicity 
of the fellings and the number and boundaries of the coupes can 
be fixed. The Working Plan is thus indissolubly connected with 
the yield of the forest. In high forests vmrked by Selection, more 
so even than in those subjected to the Natural Method, the combi- 
nations of the Organisation Project should be subordinated to 
cultural requirements, that is to say, to the rules of exploitation 
necessary for the preservation of the forest. 

It is evident that by felling every year the same number of 
trees without auy regard to their size, tho annual yield cannot be the 
same either in respect of quantity or money-value ; but in proceed- 
ing thus, the constant maintenance of the forest in a well-stocked 
state, or its continued improvement until it reaches that state, is 
guaranteed. In the first place, it is easy to sec that the same 
number of trees may be exploited year after year in a Selection- 
worked forest for an indefinite period of time. If the contents of 
the exploitable tree bo 140 cubic feet, and the sum of production of 
the forest 70 cubic feet per acre per annum, it is quite possible 
that the forest may be sufficiently well stocked with trees of all ages 
to bear half a tree or 70 cubic feet being removed per aero witliout 
either becoming richer or poorer. But if, on the other hand, the 
forest actually contained but little large timber, the same number 
of trees would be still cut, but these would be mostly of smaller 
size than the type tree of 140 cubic feet ; and so the stock of tlie 
forest would go on increasing every year. On the contrary, if the 
trees exploited contained more than 140 cubic feet, the quantity 
extracted annually would exceed 70 cubic feet per acre, and the 
stock would go on diminishing. 

Again if the total production of the soil was not 70 but only 
60 cubic feet per acre, the effect of exploiting half a tree per acre 
would, even without any consciousness on the part of the operating 
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forester, be tliat the volume of the type tree would go on diminish- 
ing until it reached 120 cubic feet. Thus under any circumstances^ 
the system of lelliug by Selection so many trees per acre invariably 
results in eventually bringing the forest into a certain stationary 
condition, the stock in that state being larger, the smaller the. num-- 
ber of trees exploited per acre is. 

And more than this, tho same result follows for each separate * 
coupe, and it is this very peculiarity that enables Selection Fellings 
based on number of trees to be carried out in a systematic manner. 
The object of. reducing them to a system is to concentrate each 
annual exploitation into a definite portion of the Working Circle, a 
condition that is a necessary guarantee for the judicious marking of. 
the trees to be felled and a most fruitful source of economy in. . 
making the fellings. Moreover another systematized result of this 
manner of working is that the area of each coupe is then suffi- 
oiently large to admit of a short periodicity, and thus render it 
possible always to exploit at the right time all mature or dying trees 
and to avoid the simultaneous felling of any considerable number of. 
trees within a given limited area. The periodicity of the Selection , 
Fellings depends entirely on the forest concerned and its compo- 
nent species. As a rule, it is 5, 8, 10, 12, or 15 years. It ought 
to be short for the spruce, long for the larch, shorter in fertile soils 
than in barren soils, longer in rigorous climates. The periodicity of 
the Selection Fellings having been determined, the order in which . 
the compartments should bo exploited may be fixed at once for the 
whole Rotation, At the beginning the well stocked compartments ^ 
will yield large timber, those poorly stocked small timber; but a. 
certain equilibrium will soon bo established, provided tlio annual - 
fellings go over areas of nearly equal productive power. The only 
disadvantage in fixing the yield at so many trees per unit of area is ; 
the inequality of the outturn from year to year. But this inequality 
is more apparent than real, and it can bo easily remedied by divi- 
ding the forest into -Working Circles, which need not be large in \ 
forests worked by Selection. 

Such is the procedure which we recommend in organising,, 
forests In which the Selection System has to be maintained. It now 
remains for us to say what we consider necessary as regards tha • 
actual execution of the Organisation Project. 
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The yield for the whole forest being fixed, as also the number 
of trees to be extracted each year, the Executive Officer must mark 
for the axe all trees that are dead, dying or unsound, as well a» 
some others that arc still growing and in a healthy condition, the- 
latter naturally being the largest qf all the trees in the eoupe and 
limited to such as are absolutely required to make up the full 
number of trees fixed for the annual yield. Dead and decaying 
trees under 12 inches in diameter must hlso be felled, but ought 
not to be included in the yield, since they are no better than mere 
poles. But formed trees of that girth and upwards, which are felled 
because unhealthy or unsound, can on no account be omitted from 
the yield of the year. The unavoidable premature exploitation of 
formed trees under the fixed exploitable girth is compensated for 
by the healthy growth of the larger trees that are preserved, an in- 
dispensable set off in cases of this kind. 

Besides this, it is certain that in actual practice the determina- 
tion of the number of trees to fell per acre is not difficult For it 
is evident that by cutting on an average two-fifths of a tree per ■ 
acre per annum in Selection-worked forests managed by the State^ 
the owner obtains from them all they can yield that is most in 
conformity with his wants. The result must be that 70 cubic feet 
will be extracted where the actual annual increment is only 70 
cubic feet per annum, 140 cubic feet where it is 140 cubic feet, 
and so on. Is not this in truth a desirable state of things to have ? 

In forests worked by Selection it is advisable to establish a 
Reserve Fund based on area, one of one-fourth of the whole area 
for instance, as in communal copses to bo described further on. 

SECTION 3. 

High Forests of Limited Extent. 

In a grove or forest of very limited extent worked by Selection^ 
although the conditions of growth may bo all that can be desired, 
yet the interests of the owner (it may be a Commune) may require 
Annual Exploitations and a Sustained Yield. In that case the quan- 
tity to cut yearly must be deduced empirically from the average 
contents of the trees to be felled, due account being taken 
both of the number of trees that would correspond to the annual 
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sum of production and of the available material on the ground. That 
quantity should be fixed only for a limited period, and will bo 
large or small according as the forest is well or poorly stocked with 
old trees. The annual yield would vary only once after a fair- 
ly long interval, to be sustained ^again for another interval of more 
or less equal duration. As to the inarch of the exploitations, there 
is no reason*here for limiting them to fixed areas : for it would be a 
matter greatly to be deplored if poorly stocked compartments were 
overworked and well-stocked compartments worked under their 
full capacity. The Arndnagiste can therefore only give the order in 
which the compartments should be severally taken up and state 
whether the periodicity should be long or short. 

It is necessary to revise frequently the annual yield of forests 
worked by Selection, when it has been fixed according to cubical 
contents and not to number of trees to be felled. Such revisions 
constitute the entire provision against the ovil results that may arise 
out of the necessarily complete uncertainty regarding the annual 
sum of production. The present condition of the forest compared 
compartment by compartment with what it was at the beginning of 
the Period, as described in the Organisation Project, and the volume 
of the formed trees it now contains as compared with the volume 
of the trees that have been exploited, will furnish data of the 
highest necessity for the redetermination of the yield. 



CHAPTER III. 

ORGANISATION OF SELECTION- WORKED FORESTS 
UNDER TR^VNSFORMATION INTO REGULAR 
HIGH FORESTS.' 


A silver fir forest subjected for a long time to judicious treat- 
ment by Selection offers a very simple case of an irregular high 
forest. Trees of every age from the youngest to the oldest being all 
mixed up together everywhere, the irregularity is of a uniform- 
character throughout the forest, and the climate and soil then serva 
chiefly or solely as a guide in the formation of the compartments. 
Tlio state of the crop, since its composition and density and the 
utter confusion of ages are generally the same everywhere, carv 
influence the operation only in a secondary or even exceptional 
manner. As forests worked by Selection are usually situated In 
hilly or mountainous country, the configuration of the ground becomes 
a matter of great importance and it seldom happens that it does not 
indicate in a clear and definite manner a natural series of compart- 
ments. As the division into compartments is thus founded on the 
constant factors of production, it follows that it possesses a character 
of permanence. 

The formation of the Working Circles is independent of what 
is usually the most difficult condition to satisfy in that operation 
viz : a proper distribution of the age groups, for all the different 
ages are necessarily mixed up together everywhere. But it may be- 
found expedient, before everything else, to separate from the mass of 
the forest those portions in which the Selection System must be 
maintained. . By reason, say, of its elevated situation or of the- 
absence of shelter, a forest may sometimes contain certain portions 

(1.) This Chapter refers in a special manner to our silver fir forests that 
were formerly worked by Selection. The transformation of pine forests h aoi 
event of rarer occurrence, and is besides a loss difficult matter. 
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in which reproduction and even simple growth may be possible only 
under great difficulties. The constant preservation of the leaf- 
canopy is here a more important condition than the transformation 
or regularisation of the forest. Such portions constitute the natural 
protection for those situated {;)olow them, and the maintenance 
therein of the Selection System is necessary for their own existence, 
^heymay ordinarily be recognised from the portions capable of 
transformation by certain distinctive characters; for instance, the 
beech or the spruce may there be more numerous than elsewhere 
or the trees there may be dwarfed and misshapen, or the Icaf-canopy 
may be incomplete in places or vary in density from point to point - 
or, lastly, special and diverse phenomena observable may point out 
the particular portion or belt which must be continued to be worked 
on the Selection System. 

The requisite separation just described being effected, the rest 
of the forest should then be divided off into Working Circles accord- 
ing to the general rules regulating that operation. And, as in forests 
treated by Selection, trees of all ages are found mixed up together 
without any order whatsoever, the main point to bear always in 
mind is the grouping into one and the same Working Circle of only 
such portions of the forest as require all the same Rotation, 

The length of the Rotation to adopt must, of course, depend on 
the diameter the trees must attain in order to yield what ia in 
greatest demand in the market and is the most useful to the country 
at large. In our finest silver fir forests of the Aude and the Jura, 
it is only when the trees have acquired a diameter of 28 inches at 
the height of a man from the ground, that they are classed as largo 
timber and possess for every cubic foot of their volume the highest 
money- value and the largest sum of utility they can ever attaiii. 
In such forests the problem to solve is at what ago the silver fir 
grown in Regular High Forest will attain this diameter. The trees 
of a forest worked by Selection reach this size at very different ages, 
according as they have been overtopped for a longer or shorter time, 
have maintained themselves in a more or less vigorous condition, 
and possess more or less healthy and well-furnished crowns. But 
amongst these trees there must always bo some that have grown up 
as if they had been reared in a regular high forest; they may bo 
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easily recognised by the form of their boles which are clean up to a 
great height ; and by the thickness and aspect of their annual rings. 
It is the age of such trees, which have grown in a regular manner 
and under average conditions of fertility, and which have besides 
attained the dimensions corresponding to the maximum of utility, 
that ought to be adopted as the figure for the Rotation. 

The General Working Scheme gives the order in which the 
various portions of the forest shall be taken up for transformation 
during each successive Period of the Rotation. The Periods should^ 
as a rule, be long on account of the component species, which is 
with us generally the silver fir, and on account of the climatic con- 
ditions peculiar to high mountainous regions. The reason is evident, 
for in silver fir forests regeneration progresses very slowly, and in 
order to obtain it in a completely successful manner, great caution 
is necessary in the cultural operations. We do not estimate at less 
than 25 years the period of time that must elapse between the 
Primary and Final Fellings, and within this period at least one 
Secondary Felling has to be made. 

The Periodic Blocks should all be of equal extent whenever the 
ground permits of it, or, better still, of equal productive power. 
Each of them should, as far as possible, form a compact mass bounded 
by natural limits. The observance of this rule serves in the majority 
of cases to indicate the proper number of Blocks to adopt, that 
figure being no longer, as in regular forests, determined by the 
number of the component age-groups, but by that of the natural 
topographical divisions of the ground. In forests hitherto worked 
by Selection, it may be a matter of great importance to have the 
successive Blocks of the same Working Circle following ono another 
on the ground in the order in which they shold be taken up and 
in the direction opposite to that of dangerous winds. Indeed such 
a disposition of the Blocks is seldom impracticable in the forests 
under consideration. The Working Scheme is thus usually a very 
obvious one, and is, in any case, always well-defined. 

The Special Scheme of Exploitations does not present the 
slightest difficulty as regards the nature of the cuttings to be pre- 
scribed — Transformation Fellings in the Block under transformation. 
Selection Fellings in all Blocks, the transformation of which has 
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not yet been commenced. The duty of proposing the Improvement 
Cuttings to be made in the portions already transformed and, therefore, 
already regularized, may be left entirely to the Executive Officer, 
no reference thereto being made in the Organisation Project, 
The Cleanings, even when their utility is greatest, as, for example, 
in a forest of mixed silver fir and* beech, could not possibly be pre- 
scribed ; while Thinnings, less useful in silver fir forests than almost 
anywhere else, never assume an urgent character, and are, moreover, 
it badly executed, extremely dangerous. In the majority of cases, 
therefore, it is safer to leave them to those who are to execute the 
Organisation Project : they can judge better than anyone elsewhere 
and when such cuttings should be made, and will undertake them 
only when their utility is unquestionable. To tie the Executive 
Establishmeui: down to carrying out a multitude of various opera- 
tions, especially where mountain forests are concerned, would be 
the greatest mistake the Amdnagiste coiiJd commit. 

It remains now to show how the yield of principal produce for 
the duration of the current Period is calculated. This yield is 
naturally derived from two sources, (i) the produce of the Trans- 
formation Fellings, (ii) that of the Selection Fellings. 

The Transformation Fellings, which are before everything else 
true Regeneration Fellings, ought to be based on volume. As a 
rule, they remove all the formed trees, in other words, trees other 
than mere poles ; to remove anything else would be defeating their 
very object, which is to leave, after the cuttings have passed through, 
young canopied crops capable of forming a harmonious whole and of 
soon constituting a high forest little removed from the regular state. 
The Am^nagiste is thus obliged to include in his estimate of the 
yield trees having a diameter of only 16 inches, and even of 14 
inches in the majority of cases. It is clear that if such trees exist 
in any numbers, the transformation of the forest entails a heavy 
sacrifice. However it be, the enumeration and measurement of 
trees above a certain diameter affords the means of readily ascer- 
taining the actual contents of the standing timber. The future 
increment of these trees up to the time of their exploitation cannot 
be determined in the same manner as that of canopied crops com- 
posed of trees of the same age. If it is desired to take this future 

10 
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increment into account, the Amenagiate must, in order to estimate 
it, go back to the figures yielded by the former Selection Fellings, 
or find out the sum of production of the soil. But it is better 
to neglect the future increment altogether, in which case care 
should be taken to prescribe several revisions of the annual yield 
during the course of the current Period. 

The yield of the Selection Fellings to be made in the Blocks 
that have nob yet come under transformation presents no difficulty. 
This is obvious, for in order to obtain the most desirable results 
possible, it is expedient to remove only such trees as could not 
maintain themselves in a sound state until the crops containing 
them reached their turn for transformation. The effect of this 
rule is, if we wish to work with some certainty as to results, that 
only mature trees are removed in the successive Selection Fellings. 
Treated thus, the crops still worked by Selection end by becoming 
gradually more and more complete. Each successive Period finds 
the small and healthy trees of the preceding Period grown up 
into a higher age-»class; and in this manner the general appearance of 
the crops, as they approach their turn for transformation, resembles 
more and more that of old high forest, a most favourable circumstanco 
whether we regard it from the point of view of improved produce or 
the regeneration of those crops or the maintenance of a sustained 
yield during the various Periods occupied by the transformation. 
All these results may be obtained with certainty simply by restrict- 
ing the Selection Fellings to a limited number of trees, at the rate, 
say, of two-fifths of a tree per acre at the outside, or even at the 
rate of only one-fifth of a tree if the forest contains only a small 
stock of large timber. 

This point being settled, our own opinion is that the march of 
the Selection Fellings in the Blocks not yet brought under transform- 
ation should be arranged in a very simple manner. Given, for 
instance, a silver fir forest of 1000 acres that is worked on a Rota- 
tion of 14<4< years, divided into 4 periods of 36 years each. Wo will 
suppose that it is considered advisable that the three Blocks which 
are still to be treated by Selection should be completely worked 
over every six years. Then their total area should be partitioned 
oft‘ into 6 coupes, the successive order in which these 6 coupes 
should be taken in hand and the number of trees that should be 
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removed aunually bein^ fixed at the same time. If it' was decided 
to cut on an* average one-third of a tree per acre, then the total 
number of trees to be felled by Selection during the First Period 
in. these three Blocks would be 250 per. annum. 

If there was reasomto fear that too &hort a - period icityv for the 
Selection Fellings would have the. effect of exhausting the crops 
operated upon, tlien it could be raised to 9 years ; in other words 
the area would be divided into 0 coupes of equivalent productive 
power and the successive orders and yield. of these coupes doten- 
niined as just described. At the end of the Period, or even at 
each revision* of' the yield, the results obtained by these restricted 
Selection Fellings should* be noted, and in this manner it would 
be easy to judge whether it would be expedient to maintain, raise, . 
or reduce the number of trees fixed at starting. 

With the Selection Fellings restricted to really mature trees, 
no ' matter what their size, it is possible to maintain a selection- 
worked forest unclianged, as regards the density of the component 
crops, for an indefinite period of time. Our fihest silver fir forests 
prove this. The Blocks to be transformed last must, as a conse- 
quence of such treatment, assume more and more tlio appearance 
of regular Old High Forest until regenerated each . in its proper, 
turn, provided, always that overtopped poles are. on no condition re- 
moved. 

Besidi^s this, it is ca.sy to see that with the produce derived 
fix)ra Transformation Fellings in one part of the forest and from - 
Selection Fellings everywhere else, the yield of the First Period can 
scarcely ever fail to reach a sufficiently high figure. The extraction* 
of material over and above the outturn: of these cuttings, if it must 
be effected in? some portions of the Working Circle in order to fill up 
any deficit, should hence be restricted to a few really exceptional 
localities, and the exploitation of such . produce should* be spread 
over a number of years so as to remove only moderate quantities 
at a time and avoid all risk of converting its extraction into a series 
of operations disasti’ous from a coltural'point of view and dangerous 
in every other respect. We would deprecate any attempt to fix the 
Rotation for transformation below the figure that would have been 
required for the same forest had it been already regularised, There 
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is no advantage to be gained by trying to hurry on ; on the contrary 
two disadvantages inevitably follow. In the first place, too much 
would thereby be cut during the First Period, a result that must, 
imperil to a considerable extent the success of the transformation 
operations. We know of certain qilver fir forests that have been 
thus overworked for only 30 years, and already they have reached 
such a stage that they can now stand nothing severer than the 
most circumspect Selection Fellings. In the second place, it is im- 
possible to form a regular high forest presenting a complete series of 
graduated age-classes with a curtailed Rotation. 

In the case of Selection-worked forests that are poorly stocked, 
it may even be found expedient to put them through a period of 
special preparation in order to render them capable of being trans- 
formed. For this purpose, it would be enough to let the stock of 
a single canton mature on by restricting the Selection Fellings 
therein to as low a figure as possible, or even by not touching it at 
all and confining such fellings to the remainder of the Working 
Circle. After this Preparatory Period the conserved canton may be 
regenerated under the most favourable conditions and without 
necessitating the extraction of any considerable quantity of imma- 
ture timber. 

In most forests worked by Selection there are always some 
portions, and these very generally young, which have grown up in a 
regular manner either as the result of accidental circumstances or 
of Final Regeneration Fellings. To turn such crops to the best 
account, it is enough if they are placed in the right Block, say, the 
last, for instance. But in an ill-stocked Working Circle it is often 
useful to include these young crops in the First Block, so that they 
might together constitute a notable proportion of its area, and there- 
by render possible the preservation of growing timber on an equal 
area for one Period more than in the contrary case, often assuring by 
that means alone the success of the transformation. 

As regards blanks and glades, they ought to be restocked as 
soon as possible, whatever their position in respect of time in the 
General Workiog Scheme. In silver fir forests this restocking is 
usually a very slow operation. Shelter of every kind, whether it be 
afforded naturally by existing trees, scrub, and bushes, or by pines 
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or spruce firs planted out as nurses, is indispensable in the mnjority 
of cases. The consequence is that the restoration, like the creation, 
of a silver fir forest is the work of two generations of men, 
and its difficulty can therefore be easily appreciated. And, indeed, 
the important nature of the ta§k before us cannot but strike any 
one, if he only bears in mind that we have barely 500,000 acres of 
silver fir and spruce forests under the control of the Forest Depart- 
ment, that all the remaining areas containing these species are 
comparatively of very little value, and that we depend on foreign 
countries for an immense proportion of our annual supply of deal 
timber when cur own mountain forests could produce it all. But 
silver fir forests are as quick to disappear as they are slow to reform. 
Thus it is a matter of no little importance how we regulate the 
working of such of these forests as are managed by the State, by 
means of judicious Organisation Projects, and above all by practising 
throughout the utmost economy and moderation. 


CHAPTER IV, 


IRREQULAR HIGH FORESTS OF THE BROAD'- LEAVED 

SPECIES. 

SECTIOX L 


Cultural RKQuiiiKMi:xTs. 


The method of> trefvtment known as that a tire etaire consisted 
in the clean-felling of equal areas in unbroken consecutive order. 
The Royal Edict of 1669 made its observance compulsory in high 
forests as well as in copses. That Edict prescribed the reservatrcn 
of ten trees per French acre ( 1.275 English acres ). 

Moreover, when once a clean-felling had been made in any 
place, the method in (piestion admitted no further cuttings of any kind 
until the next clcan-felling took place on the expiration of a whole 
Rotation, the only exception to the rule being the Extraordinary 
Fellings executed under the special orders of the King's Councih 
Thus from one end of the Rutatron to the other, the growth of the* 
new crop was left to cliatice and Improvement Cuttings' were not 
even so much as thought of. 

This method of treatment was especially employed in the plains 
forests, which were stocked with broad-leaved species, and the pro* 
duce of which could be exported for general consumption. Its- 
essential object was the production of the large timber required by 
the country at large and the Royal Navy. The rigid consecutive 
order which the Edict prescribed for the fellings was intended 
before everything else to assure the complete and unqualified pre- 
servation of every crop during an entire Rotation of from 160 
to 200 years, that is to say, until it had attained coiaplete maturity^ 
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By the time a forest reached this advanced age, tlie cover of 
the trees must everywhere have become lofty, all low undergrowth 
must long since have disappeared, and the soil must have been 
already covered with a more or less abundant crop of seedlings. The 
trees^that had to be spared at the exploitations, were reserved sim- 
ply with a view to the production of timber of exceptional size and 
quality. Indeed, at the age fixed for the clean-fellings, the oak trees# 
it there were any, could neither have possessed great diameter, nor 
have contained very close-grained wood, owing to the overcrowded 
state in which they necessarily grew up. And it was precisely in 
forests of oak and hornbeam, or of oak and beech, that this method 
of treatment was in full force. 

The limited area under State control that now remains to ns of 
our old high forests of the broad-leaved species (about 500,000 acres) 
was formerly subjected to the tire et airt method. These forests, 
such as they v/ere 50 years ago, are faithfully described in the 
** Cours dc Caltwre des JJois'' of Messrs. Lorentz and Parade, and 
although their aspect and condition have })ccn singularly modified 
by the exploitations that have been made in them since those days, 
yet we must still go back to tlic description of those forests as given 
by our Masters, in order to draw therefrom the necessary inspiration 
to enable us rightly to understand liow to organise and treat them 
so as to regularise them. 

Nearly all these forests are situated in the plains, or in undula- 
ting country where the climate is mild, Oftlie principal species, all 
well adapted to the soil and climate, they contain the oaks, beech 
and hornbeam, besides, in an exceptional manner, the Scots pine, 
which is artificially introduced in order to repair damage caused 
either by accidents or faulty operations. Tlie oak is too often found 
in them in a pure state, the result of a systematic attempt to exter- 
minate the beech and hornbeam. The sessile flowered oak adapts 
itself better to this state than the peduiicled species, the result being 
that we have now completely canopied masses of pure sessile-flower- 
ed oak aged from 150 to 200 years, perfectly healthy, but making 
exceedingly slow growth and thus yielding spongy and nerveless 
timber. We could cite several cases in which the trunks measure 
scarcely 20 indies in diameter, whereas if they had grown in associa- 
tion with the beech in dry soils and with the hornbeam in moist 
localities, they would have attained twice that tliickucs,s. The 
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pediincled oak requires richer, deeper, and moisfcersoil thanjtlie other 
species; it is the oak of low and wet situations, where it produces 
tough close-grained wood and attains the largest dimensions, but, 
like its congener, only on the condition that it is associated with 
other species. The hornbeam is its most useful companion and 
auxiliary.! . 

The majority of the class of high forests just described offer 
more or less numerous instances of irregularity. Here and there 
we still find in them superannuated trees of oak or other species, 
crops holding out no promise whatsoever or containing but a small 
proportion of the principal species, portions that have undergone de- 
terioration or have been completely ruined, &c. Again, even the con- 
secutive order of the cuttings which essentially constituted the method, 
has seldom been observed ; exploitable trees have been taken out 
wherever they were found, and especially from such places as offered 
peculiar facilities for export and sale. The result of all this has been 
the frequent and entire absence of any consecutive order in the ex- 
ploitations and an utter confusion of age-classes. Then again, the 
area of the annual coupes varied from year to year, according as 
more or less produce was required in particular years, or in conse- 
quence of marked changes made in the length of the Rotation. The 
inevitable result was a defective gradation of the various age-classes. 
Moreover, circumstances of a special nature aggravated the evils 
already enumerated ; thus, for instance, in a great many forests, to- 
wards the end of the last century, an unlimited number of trees in 
crops aged from 20 to 30 years were systematically cut back, with 
the result that whole age-classes were thereby completely wiped out. 
Repeated again and again, these irregular fellings have given rise to 
veritable copses, both simple and compound, in certain parts of the 
forests we are describing. Elsewhere artificial restocking has pro- 
duced whole crops of brief longevity of an entirely special type. 
Lastly, offences and injury of all kinds, such as the cutting down or 
topping off of trees, the lopping off of branches, the repeated removal 
of the layer of dead leaves on the ground, grazing, the browsing of 
cattle, the depredations of game, &c., all these causes have, singly 


(1) In a pole crop from 40 to 50 years old and containing from 2000 to 2500 
steins, oue or two of oak to every nine or eight of beech and hornbeam would be 
A sufficient proportion to have* 
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or cotubmed, compromised whole crops in various \vays and degrees 
After what we have just said, it is easy to understand how cer- 
tain forests of our plains liave been hroiight into a state of the 
utmost irregularity. The effects produced continue to manifest 
themselves even now, long after the causes, wliich gave rise to them 
and which we have just enumerated, have ceased to exist, and al- 
thoiuih.thc Method of tire et nire has lone: since been abandoned. 
The organisation of the forests treated hy that method is thus a 
singularly complicated and difficult task and is for tluit very reason 
all the more an urgent one. 


SKCTTON ir. 

OlKiANISATION OF IlUlEdULAU. IlrClT FoilKSTS 
OF TiiE Broad-leaved Sfecjks. 

When, after having formed the Compartments and the Work- 
ing Circles and determined the length of the dotation, the Amena- 
giste sets himself to draw up the Gemn-al Working Scheme, he 
nearly always finds himself confronted with dilliciiltios of no trilling 
nature. These difficulties arc, as a rule, duo to the dcfectivo con- 
stitution of certain crops, the irregular distnhiitiou of the various 
aoc-classes, and the uue(iual repartition of the crops corresponding 
to the pviacipal agc-chisses. The formation of t!»c Jilooks tl.ns be- 
comes a very delicate operation. In the same maunor as m regular 
high forests, every ciuioavour slioiihl bo made to lonn lliein in 
acTOcdance with the general principles already laid down, that is to 
say, they should he eciiial in extent or bo of equivalent pro.luctivo 
power, and be all in one piece as far as that is posslldo. Besides 
this, each Block should comprise a convenient group of eompart- 
iiients, in other other words, the whole or at least the greatei por- 
tion of it should be composed of crops that will become exploitable 
during the Period assigned for its regeneration. 

With respect to single compartments surrounded on all sides by 
others of entirely dissimilar character, and which their age, state o 
growth, composition or density prevent from being regenciated at 

tho same time as tho general mass of the Block in which they aro 

situated, thev must bo considered apart from the rest of that 
Block. The Special Scheme of Exploitations should prescribe, at 

11 
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the beginniDg of each Period, the separate treatment required hf 
each such compartment so as to turn it to good account. The Special 
Scheme should also endeavour to bring about the necessary har- 
mony between the various compartments composing the Block, but 
without rendering necessary any great sacrifices in order to attain it. 

It is impossible to foresee all the various special circumstances 
that one may have to deal with in organising these irregular forests. 
The student will gather from the annexed example, which we have 
expressly drawn up, some idea of the principal difficulties to be en- 
countered in this work, and of the combinations by whidi it is 
often possible to satisfy the requirements of an effective treatment, 
as well as at the same time to realize, within the measure of the 
possible, the principal benefits to be derived from a good Organisa- 
tion Project. 

Given a Working Circle stocked with oak, beech, hornbeam, 
and other broad-leaved species ; area 5000 acres. Suppose that the 
Eotation suited for the forest, when it has been regularised, is 180 
years, and that this figure is adopted as the basis of the General 
Working Scheme during the regularisation. Granted also that it 
has been ascertained that no crop of this forest ought to be exploit- 
ed before it is 160 years old, at which age the oak acquires, under 
exisling conditions, a diameter of 26 inches, or after it has reached 
the age of 200 years, when the trees begin to decay. We will 
further suppose that the configuration of the ground and the dis- 
tribution of the crops have led to the formation of five Blocks as* 
shown in the subjoined Tabular Statement. 
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Pbriodic 

Blocks. 

Compartments. 

Area. 

Nature and condition of 
standing stock. 

> 

Age of stock at 
commencement of 
Organisation. 

Probable Period 
for regeneration. 


' A 

ficres. 

45 

Thickets and Saplings of 
mixed species. 

years. 

18 to 20 



B 

100 

Old High Forest of oak and 
beech. 

190 

1 

I 

0 

37 

Pole crop of alder, dotted 
with old oaks. 

75 

1 


D 

45 

High Forest of beech. 

140 

1 


E 

62 

High Forest of oak sprin- 
kled with hornbeam. 

140 

2 


• F 

105 

Pole crop of hornbeam and 
scattered oak. 

50 

2 

II 

G 

H 

70 

High Forest of beech, 
interspersed with blanks 
and glades. 

120 

2 

J05 

Half-grown High Forest of 
oak and beech. 

90 

3 


I 

30 

Pole crop on stools ; horn- 
beam, oak, and the soft 
woods. 

35 

2 


' K 

55 

Young pole crop of pure 
oak, an old plantation. 

32 

1 

4 

III 

L 

70 

1 

High Forest of oak and 
hornbeam with reserves 
of oak. 

120 

3 

^ M 

N 

L 0 

75 

60 

35 

High Forest of oak, beech ^ 
and hornbeam. 

Pole crop of the soft woods 
with scattered oak ant 
mixed with hornbeam. 

Alder copse. 

, 100 

. ¥ 

1 

10 

3 

1 and 3 

1 and 31 
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Periotlic 
' lilock.s. 

1 

K 

<y 

a 

u 

a 

c- 

a 

o 

Area. 

Nature aiul condifiou of 
Blaudiug utock. 

C-i 

4.9 O 

^ g o' 

o.i 

o <i> 

.1- 3 £» 
“30 

< o 

a 

Probabfe Preiod 
for regeneration . 



p 

92 

7onn^ ITigli Forest of oak 

80 

4 





’ and beech. 




1 

Q 

32 

! Pole crop of oak and bcecli. 

45 

4 





1 with an upper staoe oi 







V(*iy ininKMoiis veservesi 






i of ibe same jspecicd. 





R 

4:) 

,Sa[ilinu^ crop of oak ami 

i\) 

5 

J V 




boriibeam, ovor-toppedi 






with soft wood 





S 

20 

Forcc^t of hcecli mix- 

100 

2 and 4 





(m 1 with oak. 





T 

(JT) 

tjopsc witli stundanls, the 

5 to 16, 1,2 and 4| 





hard w'») 0 (.lrf badly ro- 







presented. 





. u 

57 

Polo crop of oak, beech. 

CO 

4 




and horn beam. 





^ V 

13,3 

Pole (nop of oak, liornheamj 






and the soft woods. 

3.3 




X 

n 

0[)cn JJigli Forest of pun- 

180 

1 and 5 




1 

oak. 





Y 

VjO 

yeodlin^^ crop of beech ami 

51010 { 


V 




oak undo*’ rosorveH, state- 

^ 170 j 






of a Secomlarv CoiJ[)e. 





Z 

40 IPuIo crop of biicU foiniiiiL! 

6.3 

1 and 5 





the d<jndnant species. 







witii beech and oak. 





AB 

6.3 

Crop of lli^h Poles of beech. 70, 1 4*0 i 





and oak, in oood condi- 

&200 ) 


1 



lion, sprinkled with re- 






,sf.:^ves of two different 







ages. 





1492 





The llgurcs ill the last columii, ilediiced from the actual slate 
of the crops, may be entirely conjectural, but they cannot be dis- 
pensed with, as they afford the necessary basis for the General 
Working Sehcine, which could not otlierwise be framed. From 
them we concliule that the fol.owing exploitations should be made 
during the First Period : — 





FOTIK.^TS WORKED A TIRE ET AIRE. 


205 


Irregular High Forest Fellings in compartments X. Y. and Z. 
Area 87 acres. 

Itegular High Forest Fellings in compartments B, C, and D, 
area 182 acres. 

Irregular Coppice Fcllitigs hi compartments N, 0, and T, area 
1 05 acres. 

Compartment X, with a limited area, Is necessarily placed in 
the last Block, in the very middle of which it is situated. Compart- 
iiioiit Y, which is in course ot regeneration, reejuirea only the last 
Secondary Fellings and the Final Felling over the new seedling** 
crop, which will become exploitable in the last Period of the cur- 
rent Rotation. Compartment Z, which contains, considered as a wliole, 
a crop of no promise and of little value, must be regenerated during 
tlie current Period, but all oak poles should be sparetb: these poles 
will form a valuable portion of the neW crop. As a necessary and 
suflicient set off against these irregular exploitations, compartments 
A and E ought not to be exploited during the First J^eriod. Com- 
partment N must be worked as a copse with Standards, the ohject 
in view being to preservo all the useful hardwood portion of the 
crop ; tliat, with the new regrowtli, will together form an old copse 
ot 72 3 ^ears at the commencement of the Third Period, when tlio 
compartment in <|UOsti<)U will reach its turn for regeneration by 
seed. Compartments 0 and T will be exploited as copse wlicn 
about 35 years old, the proportion of the hardwoods in them heing 
in the meanwhile increased by means of tliiniiinLTS followed hy ai'ti- 
ficial planting under the cover overlicad. At the heginning cT the 
Second Peric.xl it will have to he seen whether it will be ne(‘(\ss;iry 
to repeat once more the Coppice Fellings in these two last memion- 
ed cumpartmeuts. 

Snell are, in a few words, the principal exploitations that slioiild 
be made during the First Period, They are restricted to an area 
•equal to the extent of one Block, and their object is to renew several 
crops that liave no present promi.se whatsoever. In making these 
exploitations every thing must he done that will facilitate matters 
for the next exploitation, during the proper Period, of tlio regenerat- 
ed and reformed crop. These preliminary operations will thus be 
the first step towards order and pennauent improvement. 
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If a similar Tabular Statement with regard to the crops to be 
exploited during the Second Period is drawn up, it will be seen that 
their exploitation will have been greatly facilitated by the work 
done during the First Period. It will be found possible, in the next 
Special Scheme of Exploitations, to arrange for exploiting with a 
sparing hand those crops and individual trees, respecting the good 
growth and promise of which there can then be no doubt. It is 
quite possible that compartments A and B, with their mature 
standards only gradually cut out, could be maintained standing until 
the Fourth Period, and that compartment S could be transformed 
in as happy a manner by means of judicious Thinnings, so as not to 
require, contrary to present expectation, any partial regeneration 
in view of the beech during the Second Period. 

The student will now understand that it is easy to obtain some 
previous idea of the extent to which a sustained yield can be 
assured for each of the Periods of a Rotation, and especially for the 
first two or three. He will be able to note how the various crops 
of a Working Circle are regenerated by seed one by one, each in its 
turn, either during the Period to which it is assigned in the Gene- 
ral Working Scheme or during the immediately preceding or 
immediately following Period. He will observe how, when the 
position of each compartment in the General Working Scheme is 
known, the object of every operation to be carried out becomes 
clear and well defined. Lastly, he will perceive how the General 
Working Scheme, altliough sketchy, yet absolutely necessary at the 
commencement of the every Organisation Project, becomes better 
and better defined as Period after Period passes, until it entirely 
loses its artificial character, and forms with the actual state of the 
forest a harmonious and natural whole. 

SECTION III. 

Necessary Results. 

The Method of Organisation by Area is as simple as any that 
can be applied to high forests. In it the Organisation Project 
consists of two essential parts ; (I) the General Working Scheme, 
which has a permanent character on the ground itself and may 
be indefinitely maintained unchanged ; (II) the Special Scheme 
of Exploitations, which arranges and prescribes tbe operation to 
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be made during a necessarily limited time. The whole scheme 
of work can thereby be taken in at a glance and its control and 
execution become thereby easy. 

If the necessity of organising high forests is incontestible, it is 
equally obvious that the Method based on Area supplies the neces- 
sary starting point for the regularisation and improvement of a 
forest. If it be asked what we understand by these two words, which 
express one and the same idea ? The reply is easy. They mean, 
in the first place, the bringing into a favourable condition or the 
restoration of the component crops of the forest, chiefly with the 
aid of time, but also by means of well-conducted operations, such 
as Cleanings and Thinnings. In the second place, tliey imply the 
beneficial results following from certain cultural works, such as the 
te-stocking of blanks, the re-introduction of the principal species 
which have disappeared, the augmentation of the proportion of the 
auxiliary species now too rare, &c. Lastly, they signify the replace- 
ment, by means of natural reproduction, of defective by well-constitu- 
ted crops. All these various cultural operations merge into one 
common object, viz., the regularisation of the component crops of 
the forest — the very highest possible order of improvement we caii 
^flfect, acting gradually and with moderation, in each of them. 

Another class of improvement operations, the organisation 
works properly so called, comprises the arrangement of the exploita- 
tions according to some fixed order of succession, the creation of a 
convenient gradation of age-classes, and the collocation of the crops 
to be regularised in the strictest comforraity with the Bales for 
locating coupes. The exploitations made in a Working Circle 
require to follow a very simple order ; the Method of Organisation 
by Area permits of the establishment of this order to the farthest 
extent that the actual state of the forest can admit of. By 
means of a proper gradation of ages a sustained yield is assured 
and a stock of exploitable timber can never at any time fail, both 
ends being secured by the General Working Scheme. A judicious 
collocation of the crops favours their growth and permits of their 
being exploited in successive order : the formation of Blocks, each 
generally in one piece, guarantees the early attainment of this two- 
fold object once for all. 
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Ciiltural improvements, by which the crops are broo^ht 
into a favourable condition for growth, are evidently of the 
liighost importance ; and such of this class of improvements 
as can result directly from the Organisation i^’self are assured to a 
sufficient extent by the judicious e^inployment of the Area Method. 
It is in this Indispensable exercise of the judgment and of provident 
moderation that lie the difficulties of that Method. Just as the f^reat- 
est of all improvements that can be effected in a forest results 
from the growth and consequent increase of the component crops, 
the greatest danger to which an Organisation .Project is exposed is 
tlie exhaustion of the forest for which it is drawn up. For when 
once it is found necessary to reduce the figure of the annual ex- 
ploitations, it is nearly always impossible to effect the reduction to 
the requisite extent. Thus the crops are felled too young, and the 
impoverishment of the forest continues indefinitely. Indeed, when 
once matters have reached this stage, it is only a short step to make, 
by progressively lowering the age of the crops brought under the 
axe and hastening their deterioration, to accomplish the ruin of the 
forest. But the Metliod of Organisation by Area affords a sure 
means of obviating tliis danger and even of creating anew, in the 
siiortest space of time possible, those very age-classes which aro 
now wanting ; for by means of it the exploitations can be curtailed 
to auy extent required, and in order successrully to restore the 
forest, it is generally sufficient to remove, iu the Fellings of the 
current Period, only such trees as are really exploitable. 
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BOOK V. 

OEaANISATION OF COPSES. 


— 

A COPSK is a forest crop confH)ose(l in an essential manner of 
stool-slioots groupeJ several together in clumps, or of suckers stand* 
ing singly on the parent roots. Copses arc exploited at a compara- 
tively early age in order that tliey might reproduce tliemselves 
completely by means of tlm regrowth from the stool, and in the 
majority of ca.s0.s a less or greater number of choice stems (Stan- 
dards) are preserved when all the smTonnding forest is cut back. 

Simple Copsrs differ from Compound Copses in that tlioy do 
not contain any standards, or, if they do, these aro only of the 1st. 
class. It need scarcely bo mentioned tliat the standards aro divi- 
ded into classes according to their age. Wo will designate the vari- 
ous classes as follows : — 

1st. Class Standards, those that liavo seen one exploitation of 
the surrounding forest. 


2nd two exploitations. 

3rd three 

4th four 

5th live 


and so on. 

Standards of the 4th. and higher classes wo will frequently speak 
of under one general name as Veterans. 

It is only after they have continued their growth, wi,tli crowns 
spreading out above the underwood, during an entire Rotation at 
least, that the standards become formed, or, as we may term them. 

It 
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high-forest trees. Hence the designation of Copse under High 
Forest ( Taillis sous Futaie) can be applied only to such copses 
as are surmounted by standards that have been spared at not less 
than two successive exploitations, that, in other words, are at least 
three Rotations old. All the standijirds considered collectively con- 
stitute what wo will term the Reserve as opposed to the copse or 
Underwood, 





CHAPTER I. 


OUR COPSES AS THEY ARE. 

SECTION I. 

Simple CopsEa 


The component crops of forests that are worked as Simple 
Coppice consist chiefly of shoots from the stool and accessorily of 
suckers and seedling trees. 

The majority of such forests are composed of several species 
living side by side and associated, together in diverse proportions. 
The climate being the same, the distribution and growth of these 
species may vary with the mineral composition of the soil and above 
all with the depth and hygroscopicity of the topsoil. The chief 
and most widely distributed are, among the hardwoods, the oaks, 
the^hornbeam, beech, birch, and ash, the elms, the sweet chestnut, 
the maples, and the service trees among the softwoods, the aspcHf 
the alder and the lime. 

Some of tliese species, like tho oaks, the hornbeam, ash, and 
sweet chestnut, the maples, the alder and the lime, possess the 
faculty of reproducing themselves from the stool. The stools them- 
selves enjoy, under the coppico method of cutting them, a longe- 
vity extending over several ^centuries, and, thanks to a result 
easily explained, they even seem under that treatment to acquire a 
greater longevity tlian seedling trees. Other s^pecies, like the 
beech, the birch, and the aspen, do not grow well from the 
stool ; but the second of these three trees reproduces itself very 
freely by seed, and the last by suckers, v/herever Ihcy have 
once gained a real footing. The sweet oliestnut is often grov/ii as 
copse either pure or mixed with other species. It scaiccly forms 
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with us natural forests, those we have being nearly all artificially 
raised. The sessile-flowered oak, like the holm oak and the Toza, 
forms of itself fi rest masses which thrive well under the Coppice 
Regime. Such forests, composed of a single species, are, to speak 
truly, the exception, and the majority of our copses contain, asso- 
ciated in varying proportions, nearly all the broad-leaved speciea 
indigenous to the locality, 

On lowlying, wet, level ground, in deep and rich alluvial soil, 
the alder often constitutes the larger portion of the copses there, in 
company with scattered ash, hornbeam, elms and peduncled oaks. 
These copses are the best stocked and the most productive that we 
have, and when standards are preserved in them, it is there that 
we find tlic largest specimens of the peduncled oak, such as furnish 
us with the strong and durable timber in such great request for 
civil and naval constructions. The same species are met with in 
the copses of our plains, where the soil, although less wet, is suffici- 
ently deep and moist. Thcro also they form well stocked crops, 
in wliicli the proportion of alder decreases, while that of the aspen 
and horn))oam increases. In our hilly and mountainous districts, 
and even in those plains, of which the soil is dry, shallow, and occa- 
sionally stony, the sessile-flowered oak is more abundant than its 
peduncled congener. It forms frequently enough the greater por- 
tion of the crops containing it, its con^panions being the hornbeam 
and beech, and in ailicious soils also the birch. In Southern 
Franco the liolm oak is found on dry and rocky soils. Associated 
as a rulo with the sessile-llowored oak and with various species of 
slirubs, it constitutes simple copses covering immense areas. The 
Toza also forms fairly good simple copses in the barren soils of the 
Southwest. 

Such are, if a few young standards bo excepted, our principal 
types of forest in which the method of Simple Coppice has now 
for a long tiino prevailed. It is needless to observe that these types 
present each a great many shades of variety in one and the same 
forest. As reganls the fre([ucnt differences in the outturn of 
material or receipts yielded by simple copses, although growing 
under identical conditions, they can be referred to only two causes: 
viz., the condition of the standing stock, and the age fixed for ex- 
ploitation. 
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If the composition or condition of a copse is defective either 
because the more valuable species are wanting or are present in in- 
sufficient numbers, or because the crops are not as complete as thej 
might be, these shortcomings may be remedied by planting what is 
necessary as soon as each successive coupe is exploited and cleared. 
This cultural operation need i^ever fail, if the requisite care, monej 
and time are expended on it ; but it does not suffice of itself to 
make the copse yield the best descriptions of pro<hico or the largest 
income of which it is capable. In copses, as in high forests, it ia 
also necessary that the stock be exploited at the right age, 

A forest worked as a simple copse yields scarcely anything be- 
sides firewood or charcoal, vine props, hoops for casks, poles, and 
bark. But even these descriptions of produce it will furnish in 
very different quantities according to the ago at which it is felled. 
The clumps of young shoots on newly cut stools at first stand apart 
from each other, leaving the greater portion of the soil exposed. 
As long as this continues, the production of ligneous matter is small 
in spite of the vigorous growth of the young shoots. As they grow 
on, they close their crowns over the ground and thus reform the 
loaf-canopy. From this time onwards the annual sum of produc- 
tion is considerable until it reaches its maximum. It is only later 
on, when the copse, then old, begins to thin itself under the action 
of natural forces and allows the direct rays of the sun to reach the 
ground hero and there that the annual production diminishes like 
the faculty itself of the copse to reproduce itself from the stool. 
Such are the facts as wq find them, and the conclusion to bo drawn 
from them is that the standing stock in simple copses increases in 
a much higher ratio than its own age. *• 

People do not easily conceive what an enormous difference 
five years added to the necessarily short Rotation makes in a copse. 
Actual experience alone can carry with it complete conviction. A 
copse at 30 years is, so to say,’ an entirely different forest from the 

1. Ofik copses are not seldom met with, which at tho age of 10 year* 
contain 280 cubic feet per acre, being the equivalent of 28 cubic feet per acre 
per annum ; at the age of 20 years 840 cubic feet, being an increase since the 
age of 10 yoara at the rato of 56 cubic feet per aero per unnuin ; and at tho age 
of 30 years 1400 cubic feet, exclusive of 280 cubic feet removed ii.*thc interval 
in tliiuning operations. Thus, during the third interval of lu years, from the 
ago of 20 to 30 years, the annual sum of growth per acre is still 55 cubic feet, 
and the actual production 84 cubic feet. ' 
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samo copse 10 years earlier. At tlic later ago it consists principally 
ot‘ large poles, the l)ranches of which, in the high leaf-canopy they 
form, are alone e([ual to all the thin brauchlets which compose 
the whole stock at the lower age. Moreover, at the former ago cir- 
culation under the leaf-canopy overhead is easy : the copse is no 
longer the tangled mass of thin wiry stems it was ten years before. 
If the age of felling is raised, before many Rotations are over, the 
relative proportions of the various component species become entire- 
ly changed, and this for the bettor. Indeed, in lengthening the 
Rotation tliore is everything to gain, nothing to lose. But unfor- 
tunately the greater portion of our copses belongs to private pro- 
prietors, who all, or nearly all, commit the egregious mistake of 
exploiting their forests too early (at 12, 15, or at the outside 18 
years), when they could in nearly every case double their income 
by simply doubling the duration of the Rotation. If proof of this 
is wanted, here it is. As a rule the money value of a copse at the 
ago of 30 years is at least four times that of the same 15 years 
earlier, so that by doubling the Rotation and exploiting only half 
tlio original area, the receipts would still be twice as largo m vrhat. 
is now obtained by exploiting at 15 years ins^tead of at 3(X 


ShXTION II. 

Copses with Standards. 

The designation of Coppice with Standards, Compound Coppice,. 
Coppice under High Forest, or Higli Forest over Coppice we apply 
to the method of treatment which consists in growing above the 
copse or underwood trees of large size belonging especially to the 
species oak, such trees standing out well away from each other 
and, for that very reason, growing under conditions dilFerent from 
those obtaining in completely canopied high forest. The produc- 
tion, in a comparatively short time, of oaks of the largest size and 
of closer grain than those grown in regular high forest, the rearing, 
in . a secondary manner, of large trees of other valuable species such 
as ash or elm, which do not come up well in close leaf-cano-py, such 
are the chief advantages offered by the Compound Coppice method 
of treatment. As regards the underwood, or copse properly so 



OUR 0OPSE3 AS mUT ARE- 


215 


called, without forgetting that it yields valuable produce, it must 
be looked upon chiefly as an indispensable auxiliary means for pre- 
serving and protecting the soil and as a nursery for future stand- 
ards, those, viz., which are to take the place of the trees felled in 
the exploitations. 

In forests under State management the selection and number 
of the trees to reserve in each coppice coupe is regulated l)y the 
Edict promulgated in 1827 with the Forest Code, But the wise 
provisions of that Edict are very far from being followed every where 
to the full extent required ; for it must be confessed that if, on the 
one hand, care has been generally taken to reserve the number of 
First Class standards prescribed by it, on the other hand, but little 
attention has in the majority of cases been paid to the much more 
important injunction, according to which no trees sliould be felled 
except such as are decaying or cannot gain ry reing preserved 
FOR another Rotation of the underwood. Let us also add 
the sad fact that only too often have fine oak standards of the 
second and higher classes been sacrificed with tJie avowed ol)ject of 
reducing the area covered by the crowns of the reserve and of favor- 
ing the growth of the underwood. It is to this circum- 

stance chiefly that we must attribute the diversity to be now- 
adays observed in the constitution and composition of our 

copses with standards. This diversity may often be observed 
simply by going from one coupe to an adjacent one of 

the selfsame forest, and reflects as clearly as in a mirror the 

proclivities and mental attitude of the Forest Officers who have 
selected the standards therein. However it be, the density, growth 
and production of the underwood depend necessarily on the con- 
stitution of the reserve ; the more numerous the latter is, especially 
as regards large trees with dense, low crowns, the more open, sickly 
and small will be the underwood. It has also been noticed that 
in the immediate neighbourhood of large trees the coppice stools 
lose earlier the property of throwing up shoots. But in revenge 
it is in these very places that we find the greatest number of 
seedlings of oak and other species, of which the former will furnish 
the very finest individuals possible to recruit the reserve, and tho 
latter young and, therefore, vigorous stools to fill up the blanks 
caused by the fall gf the largo trees and to replenish the underwood. 



216 


OUU COPSES A8 THEY ATIE. 


Seedlings of the various species are produced in copses 
under the most various conditions. Those of the soft woods and of 
other Rj)ccies with light seeds come up as soon as the exploitation 
of a coupe uncovers the ground; while those of beech and oak 
usually make their appearance under the cover of an old underwood 
a few years before it is felled, this being of certain occurrence when 
such underwood is tall and the reserve numerous. Then, again, 
animals help to disseminate a fairly large quantity of acorns and 
beechmast, and in consequence scattered seedlings of oak and beech 
are not unfrequently to be met with under old underwood. But 
seedlings of the hardwoods often disappear, if not wholly, still very 
generally, from causes which affect each different species in a special 
manner. Beech seedlings, which stand well under cover, die off as 
soon as they aro exposed to the sun, unless they have already at- 
tained a certain age and size. The young oak seedling, on the 
contrary, requires plenty of light ; but it grows slowly during the 
first lew years even in the open, and it disappears the moment it is 
overtopped by young coppice regrowth possessing dense folinge, 
like the stool clumps of the hornbeam and the lime. Herein wo 
see a fruitful cause of tho paucity of young standards of tho more 
valuable species in so many of our copses. 

The pedtincled and sessile-flowered oaks aro our two forest species, 
which have been specially selected for growing as standards over 
copse. These two species are often found standing side by side in 
the forest ; but, as a general rule, the first flourishes chiefly in the 
wet, deep and rich clays common to lowlying, level situations, 
while the second delights in less clayey land and in the gravelly 
soils of our plains and hills. It is also an established fact that in 
nearly every copse that is in a flourishing state tho underwood is 
composed of mixed species, a notable proportion of them consisting 
of such trees as exercise a fertilising effect on the soil by reason of 
their abundant foliage and are able to maintain themselves alive and 
prosper under the spare crowns of the peduncled oak, and even 
under the fairly dense cover of its sessilo-flowered congener. 

The faults attributed to oaks grown as coppice standards aro 
(i) that they do not possess the same length of bole as trees grown 
continuously in leaf-canopy ; (ii) that they are more liable to be 
mlsshappcn than high forest trees ; and (iii) that they are more 
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K^rtem than these latter rendered unsound through accidents and by 
defects which affect principally oak-timber. These disadvantages 
of the coppice system are undeniable, but it does not rest with us 
whether we are to rear high forests everywhere and give up a 
method of treatment that is actually practised throughout a very 
considerable portion of the forests of this country. Moreover we 
consider that this method of coppice treatment is, as a rule, the 
one best adapted to the interests of the private proprietor. We 
believe that in a great many cases it is able to satisfy to a sufficient 
extent the requirements and the special interests of the Communes. 
Besides, it is incontestable that, when wellapplicd, it offers the 
means of assuring a supply, if not of the largest quantity of the 
most useful produce, at least of a considerable quantity of very 
useful produce and of closer-grained timber than that furnished by 
high forests. 

It is not, therefore, unnecessary or unimportant to understand 
thoroughly the advantages as well as the disadvantages attaching 
to the Compound Coppice Method of Treatment. The actual treat- 
ment, it. c., the mode of applying it, always affords an opportunity 
of attenuating the latter and turning the former to the best account. 
And, indeed, the organisation itself of such forests furnishes that 
opportunity. In forests worked as Compound Coppice, regcncratiou 
is immediate and the treatment simple and easy, cliaractcristics in 
Avhich that method of treatment shares to almost the full extent of 
Simple Coppice. But the production and development of shoots from 
the stools are hindered by the cover of the standards, and the 
work of treatment becomes complicated by the always difficult task 
of creating a Reserve composed of the more valuable vspecies. 
Copses with standards furnish timber of largo size, almost 
exactly as real high forests do; but the quantity of such timber 
is small The Compound Coppice method of working is suited 
to the rearing of isolated trees ; it allows their crowns to develop in 
perfect freedom, whereby their boles increase rapidly in diameter 
and close grained wood is formed. But in consequence of the 
ever recurring periodical clean felling, the roots of the trees find 
themselves placed in a soil that is alternately covered and uncover- 
ed, their boles remain short or become clothed with epieprms, some 
of the branches in their crowns dio or are broken off, and generally 
they become liabic to suffer from numerous defects and dangerous 
13 



218 


OUR COPSES AS THEY ARE. 


kinds of unsoundness. The standards may be felled one by one at 
the very moment when each has acquired its highest utility, that 
is to say, at extremely different ages, especially so in the case of oaks. 
But, on tlm other hand, the ever-changing conditions through 
which those trees have to pass briqg about the premature decay of 
a great many among them. « 

Such are the principal facts that may be observed in our com- 
pound copses, facts of extreme diversity and varying importance from 
forest to forest, coupe to coupe, nay from one point to the next. 
The application of this method of treatment is thus far from being 
easy and uniform, as one might be led to imagine. It demands in- 
telligent and unceasing care in the selection of the standards, in 
which operation the exercise of the forester's judgment goes for 
a very great deal. It presents difficulties of an entirely special 
character, due to the mixture of species and the extremely various 
conditions under which seedlings germinate and maintain them- 
selves under the low cover of the underwood, A clear and enlighten- 
ed knowledge of these facts is indispensable to obtain from the Com- 
pound Coppice method of treatment really good results. 


CHAPTER II 


ORGANISATION OF SIMPLE COPSES. 




The organisation of a copse is often regarded as a more or less 
mechanical operation, consisting simply in the division of the forest 
into regularly worked coupes in accordance with local usagO; 

This is an error greatly to be deplored in a country, the greater 
porportion of the forest of which is treated as copse. The result of 
this erroneous belief is seen in the enormous loss of produce and 
income unconsciously incurred by a largo number of proprietors, 
whose forests, although laid out in regularly 'worked coupes, are 
nevertheless- badly organiseAl, For instance, some of them are 
exploited at the ago of 20 years, whereas, if maintained up to the 
figo of 30. years, their yield would be doubled ; others again are 
treated as simple copses, when they^ ought to be worked as com- 
pound copses. 

In nearly every copse, we find ready to band a complete scries 
of compartments completely defined on the ground both by the divi- 
sion lines between coupes already exploited, and by roads, paths, 
watercourses, and other natural lines. The first thing to do is to 
survey and map out these compartments, or at least make a sketch 
map of them, in order to enable the Ameiiagistc to examine and de- 
scribe the various crops and group them into Working Circles. 

In forming the Working Circles care must be taken to avoid 
making them too large. In most cases, it will bo found advantageous 
to limit the area of the annual coupes so as to distribute the fel- 
lings in the most c:)nveiiient manner possible; and in tliis respect 
it is desirable, if not always, at least in the majority of* instances, 
to consult the interests and coiiveuiouco of tlie local tunber trade. 
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But the number and size of the Working Circles must depend 
chielly on the configuration of the ground, on the system of roads^ 
already laid out or projected, and on the distribution of the age- 
classes resulting from previous exploitations. 

The Working Circles being once fprrned, the main point to be 
attended to in organising a simple copse is the determination of 
the Rotation. Formerly, the produce of such forests used, for the 
most part, to be converted into charcoal for the metallurgist. In 
order to meet this special circumstance it was usual to work simple 
copses on short Rotations. Since then, however, the situation has 
•undergone a complete change. The demand for charcoal has great- 
ly fallen off ; while cordwood, especially unsplit billets, and, in some 
districts, certain descriptions of builders’ and artificers’ wood, such 
as mine props, for instance, are more sought after and command 
higher prices than wood suited for charcoal making. The bark also 
raises in a very marked manner the value of oak copses. Hence 
before adopting for tho length of tho Rotation 12, 15, or 18 years, 
which numbers seem to be fixed by universal custom in every part 
of tho country, the Arudnagi'ste would act wisely if ho first satis- 
fied himself that no better results could be secured with a longer 
Rotation. Whether we consider private woods or communal 
forests, there is nearly always advantage in raising the Rotation to 
25 years at the least, and often up to as high a figure as 30 years> 

In tho case of woods belonging to private proprietors, the only 
safe and intelligent way of determining the length of the Rota- 
tion is to compare the capitalised values of the standing crop at 
various ages with the corresponding receipts, 

If the copse is owned by a Commune, the interest of which class 
of proprietor is to obtain the largest income it can from its forests^ 
the simple comparison of the annual receipts realizable with differ- 
ent Rotations suffices to resolve the problem. As long as the 
average annual receipts go on increasing with the age of the exploit- 
ed crop, it is obviously to the interest of the Commune to lengthen 
the Rotation accordingly. Suppose, for example, that the produce of 
a copse is wprth £6 per acre if felled at the age of 20 years, £10 per 
acre jf idled at 25 years, and £15 per acre if felled at 30 years ;thcn 

i. f'or L*.\aujplL‘ s>cu pa^o 104. 
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tho corresponding average annual receipts are respectively 6 shil- 
lings, 8 shillings and 10 shillings per aero, and the most advantageous 
Rotation would certainly be not less than 30 years. As a rule, the 
average annual receipts go on increasing with the age of the crop, 
and this, too, rapidly. And we may observe that Section 69 of tlie 
Royal Edict promulgating tlu^ Forest Code, which Section applies 
in the case in question by virtue of Section 134, directs that, 
whenever possible, the lowest age at which a copse may be cut sliall 
be 25 years. And, as a fact, there is every advantage in lengthen- 
ing the Rotation for the working of simple copses belonging to 
Communes up to the highest limit of age, at which the stools can 
throw up vigorous and abundant shoots. In dry and shallow, and 
hence bad, soils a simple copse in no case yields much produce. In 
moist and deep, and, therefore, good soils, abundant and valuable 
material can bo obtained by growing old copse. 

The Rotation being fixed, it now remains to draw up the 
Working Scheme. The first thing to be done here is to divide the 
Working Circle into coupes of eijuivalent productive power. The 
expediency of this procedure has scarcely ever been contested, al- 
though at first siglit it might appear simply calculated to save the 
Executive Forest Officer the trouble of measuring out his annual 
coupes by actual survey. But it is easy to understand that the 
definite location of the coupes on the ground guarantees the 
exploitation of each one of them at the right time, assures a greater 
equality in the outturn of produce each year, establishes once for all 
in a permament manner a regular order for the successive fellings^ 
and enables the eye as well as the judgment to recognise with 
precision and clearness the desirability of certain improvement 
works, when these should be undertaken, within what limits they 
should be executed, and in what order they should be taken in band. 
Hence the expediency of effecting this primary, division of the 
forest area in the most advantageous manner possible. To this end 
it is necessary first of all to ascertain what cantons are bounded by 
natural lines, or what groups of compartments possess one and tljo 
same situation and description of soil. This is the very keystone of 
the whole division. The boundaries and topography of these can- 
tons should then be entered on tho map of the Wording Circle 
concerned, and their respective areas computed ; after wliich each 
cauton should be divided into an integral number of equal coupes. 
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Suppose, for instance, that we are given a Working Circle measu- 
ring ()25 acres, to be diviclcd into 25 coupes, and that it contains a 
natural canton consisting of a well-defined piece of sloping ground 
comprising 90 acres. This canton must bo divided into 3 or 4 coupes 
according as its fertility is below or above the average. The pro- 
cedure just described enables the Amdnagiste to draw up a really 
good and simple Working Scheme, instead of one that looks simple 
only on the map with coupes of perfectly equal extent bounded by 
straight and parallel lines. 

In dividing a copse into coupes, the first two Rules for the loca- 
tion of coupes must be rigorously observed. The necessity of exploit- 
ing plot after plot in their successive relative order,, and of giving, the 
coupes the most regular form possible is so obvious, that the forest- 
er’s instinct alone would lead him to do so. The exploitation of all 
the coupes situated in one and tlie same canton in accordance with 
the order in which they succeed each other on the ground is not 
always feasible during the first Rotation ; but it rarely happens tliat 
this order cannot be followed from the commencement of the second 
Rotation, and this without entailing any sacrifice worth considering. 
Suppose for example, that in the Working Circle referred to in the 
preceding paragraph there was a coupe that was badly placed as re- 
gards the age of the contained crop, so that, if tnken in hand in the 
relative order of its situation, it would ha^e to be felled at the age 
of only 17 years. This age would obviously be too early, since the 
Rotation is one of 25 years; but as it has to be exploited twice in 
the course of 17 + 25-=42 years, it could, if desired, be felled ou 
these first two occasions at the age of 21 years,, a mode of procedure 
that would often bo adopted with profit. 

The boundaries of the coupes ought to consist of straight lines, 
or of natural lines, such as roads, watercourses, ridges, &c. U nder any 
circumstances, they should be arranged, as far as possible, with, 
special reference to export lines, and in such a maimer as to provide- 
each and every coupe with au easy outlet for its produce. 


The necessity of giving every coupe an independent outlet for 
the export of its jiroduce very frequently leads to the establislirnent 
of bridle-paths broad enough to serve as roads. But the preliminary 
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divison of the Working Circle into natural cantons is the essential 
point of departure in securing the best distribution and net-work 
of export roads possible. 

The breadth to give to the division lines between the coupes 
must vary witli circumstances. .Forty inches may be enough for a 
line on which, owing to steep gradients, carts could not be used ; 
while a width of 10 feet would allow of the easy passage of carts, 
and IG feet in most cases be as much as would ever be required. 

The direction in whicli the successive coupes should follow each 
other is not without some importance, even in simple copses. In 
each canton taken separately the cuttings should progress in the 
direction opposite to that of cold or dry winds or, in exceptional 
cases, opposite to that of winds which blow in a constant manner. 
But it is easy to understand that this Rule for the location of coupes 
possesses less importance here than anywhere else. Besides this, 
the maintenance of permanent belts of forest fringing the outside 
edge of the coupes is the best means of protecting them against 
dangerous winds. 

The number of standards to reserve in any simple copse 
must be prescribed by the Amenagistc, wlio must also determine 
what species alone shall bo so reserved. In most cases oaks, ash and 
birches are at once the most useful and the least hurtful of all our 
species to preserve. Nevertheless it seldom happens that there is no 
advantage to be gained by reserving a few individuals of all our 
large forest species. As regards the damage resulting cither from 
the presence of cover overhead or from the loss of so many stools 
due to the preservation of the standards, it is very slight as long 
as the number of the standards docs not exceed sixteen per acre. 

For communal forests the Royal Edict, under which the Forest 
Code was promulgated, prescribes in a universal manner the reser- 
vation per acre of from 16 to 20 standards of the second and liighcr 
classes capable of growing on for another Rotation (Sections 70 and 
134?). The Compound Coppice Treatment is thus the rule for this 
class ot our forests, and the Simple Coppice method can only be 
allowed under exceptional circumstances. These circumstances 
should be fully described in every Organisation Project, which 
proposes the adoption of Simple Coppice in forests belonging to 
Communes, 
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The best distribution for the standards of a simple copse is, as 
a rule, in belts fringing the division lines of coupes and the bound- 
ary of the forest. With such a method of distribution a great num- 
ber of standards, and these even standing quite near each other, 
can be preserved without any detriment to the underwood. Such 
standards produce an abundance of* seed, which can be gathered 
with profit in certain years ; they affofd to the coupe in which they 
stand excellent protection ; they yield wood suited for the builder 
and the artificer ; they form capital boundary marks ; and, lastly, 
they adorn the forest. 

The establishment of these belts, whether single or double, the 
width to give them along the edges of the coupes and along the 
main division lines, the selection of the trees to be reserved for 
that purpose, the stnge up to which they should be allowed to grow, 
and the special precautions to attend to in order succe.ssfully to 
renew these belts, all these points should be equally indicated in 
the Organisation Project. 

The up-keep and improvement operations required in simple 
copses are mostly limited to the mere exclusion of men and cattlc> 
and the filling up of blanks. The exclusion of men and cattle is 
all the more necessary, as the stock is renewed at short intervals 
and is hence only for a very few years at a time old enough to have 
little to fear from the numerous risks to which it is exposed, prin- 
cipally from grazing and fires. On this head, what is required to 
be done is different for different forests ; but the most important 
work of all without exception is fencing. An effective barrier, such 
as a sunk fence difficult to cross, is one of the best guarantees for 
the safety of a copse. The Organisation Project ought to provide 
for the establishment of such barriers as well as for the filling up 
of the blanks which are common enough in simple copses. 

Tho growth of sowings or plantations made with our most 
valuable species is very slow as long as tho young seedlings have 
not joined their crowns and closed over the ground. Besides this, 
it takes at least one Kotation and exploitation for the seedling 
plants to furnish real stools ; and, indeed, it is only after such 
imlividuals have been cut back a second time, that their stools 
throw up a ^trong clump of shoots. This circumstance must not be 
lost sight of by tho Amdnagiste. 



CHAPTER III. 

ORGANISATION OF COPSES WITH STANDARDS. 

SECTION I. 

COMfARTMENTS. WORKING ClRCLKS. ROTATION. EXPLOITA- 
RILITY OF THE STANDARDS. 

In copses with standards the Compartments and Working 
Circles are formed in the same manner as in simple copses, and 
with the same objects in view. In any case, in studying and de- 
scribing the forest, special attention should be paid to the reserve, 
not only because it represents the principal element of production, 
but also because in the growth of the trees {trees in the strict 
sense of the word), of which it is composed, it furnishes the most 
certain criterion we can have of the fertility of the soil. 

It is no doubt expedient to group together to form each Work- 
ing Circle crops growing under the same conditions of fertility 
But besides that this procedure presents many difficulties, there is 
no great harm in including in the same Working Circle compart- 
ments ot unecpial fertility, provided that the species composing the 
underwood can all be exploited at one and the same age. 

As a matter of principle the length of the Rotation to adopt in 
copses with standards is irrevocably governed by two conditions. 
In the first place, it cannot exceed the age at which the underwood 
would cease to reproduce itself completely from the stool ; and, in 
the second place, it must be long enough to allow the future first- 
class standards (vi;^., those to be reserved from amongst the under- 
wood when it is cut) to attain a length of bole sufficient to let them 
be considered as tall trees, and a diameter large enougli to enable 
them to stand being isolated. Dolerinined on these considerations. 
Rotations for copses with standards would, as a rule, be comprised 
between 30 and 40 years. 

14 
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It is certain that with a long Rotation, of 36 or 40 years for 
instance, a Thinning would be required at about the age of 30 years, 
thereby rendering it possible to obtain in any kind of soil whatsoever 
the best results that can be expected from the Compound Coppice 
Method of Treatment. ^ 

As regards the Reserve, we knoW that it consists of standards 
of the Isfc., 2nd., and higher classes. Now it is clear that each time 
a coupe reaches its turn for exploitation, it contains no standards of 
a lower class than the second ; hence it is always those of the second 
and higher classes which furnish the trees to be felled. Such trees 
would be, firstly, those that are decaying, misshapen or weakly ; 
secondly, those among the healthy and vigorous trees which, from 
being badly situated, interfere Avith the growth of other standards 
possessing a higher value and a higher future promise ; and, thirdly 
and lastly, all mature and exploitable trees. 

Thus the age at which the standards are felled is always some 
multiple of the Rotatiou of the uuderwood. But it is not possible 
to express it in figures. The reason is evident ; for, to take an 
example, in copses belonging to the State and to Communes, the 
oak is not exploitable until it yields the most useful produce of which 
it is capable, and, since the utility and the money value of an oak 
tree increases very rapidly in proportion to its size, it follows that 
oak standards become really exploitable only one by one as each 
reaches maturity. Hence as long as an oak is sound, as long as it 
has no trace of decomposition either apparent or concealed, as long 
as the aspect of the bark or the crown, the abundance and vigour of 

1, A century or more ago tho majority of the copses belonging to the Com* 
inunes and to the State in the east of France were worked on a Rotation of 
.30, .35 or 40 years. When this last figure was adopted, the copses so worked 
were designated haxUf< tailUs (high copses). But since the middle of the last cen- 
tury, a large number of communal forests were divided into systematically 
ordeved coupes by ofiicers of tho Survey Branch of the Forest Department work- 
ing more or less at haphazard and never departing from the number 25. This 
was the be-all and end-all of the organisation of those forests. Thencefor- 
ward the felling of large timber went on rapidly increasing and the trees were 
cut for the most part at the age of 75 years, instead of being preserved un- 
til they were IbO years old. Thus was brought about the disappearance of the 
oak from matiy and many a coupe, and from our finest forests. 
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the foliage or branches show that it is healthy, or, to use the words 
of the Royal Edict, that its condition is such that it can prosper 
for another Rotation, it must not be abandoned to the woodcutter, 
whatever its age or size might be. Such is the rule, simple enough, 
to observe with regard to the exploitability of oaks reserved over 
copse, if we wish to obtain from them the maximum utility or money 
value of which they are capable. 

The same rule holds good with regard to the other species, 
standards of which it is expedient to preserve for the production of 
timber, such as the ash and the common elm for instance. With 
respect to such species as the hornbeam and even the beech, wdiich 
are included in the reserve simply to yield firewood and to furnish 
a sufficient stock of seedlings for the maintenance of the underwood, 
they need not bi spared after they have reached the category of 
2nd. or 3rd. class standards. Nevertheless there are some forests in 
which , the beech being the predominant tree, there is advantage 
in preserving standards of that species up to a more advanced age. 
But this circumstance is really peculiar and limited to communal 
forests, for it is evident that State forests, situated on a soil 
specially adapted for the cultivation of the beech, ought without 
any hesitation to be converted into high forest, and that for that 
reason the selection of the standards therein ought to be regulated 
by the exigencies of the conversion. 

lu copses belonging to private proprietors the standards cannot 
be preserved except for a limited period. As soon as a certain age 
has been reached, the rate of increase in the money-value of the 
standing trees begins to fall below the percentage of interest de- 
manded by investors in forest property in the locality ; this then 
is the age at which the standards ought to be felled. But it is 
clear that this age must vary for diflerent trees according to the 
less or greater vigour of their growth and the additional value 
which each would acquire during the course of another Rotation. 

If, as we have said, the treatihent of forests of broad-leaved 
species by the Compound Coppice method is eminently suited for 
the private proprietor and satisfies well the interests oS the Com- 
mune, this is so only on the condition that the selection of the 
standards is carried out methodically and in the proper spirit. 
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Hereon hinges the success itself of the organisation and treatment 
of such forests. We must hence dwell on this subject in a special 
manner. And here the facts connected with the actual carrying out 
of the operation require to be as fully discussed as the general 
principles themselves on which it is J)ased. 

SECTION II. 

Thk Selection of Standards in Compound Copses. 

The trees to reserve as standards to grow above the underwood 
or copse proper should be selected chiefly from among such species 
as can yield timber. In the first line of these we must enter the 
peduncled and sessile-flowered oaks, the cultivation of which species 
as isolated specimens originally gave rise to the Compound Cop- 
pice method of treatment, and is still to this day its chief 
raison ctittre. 

After these two oaks, which are to be met with in nearly 
every one of our copses, we will cite, as coming after them in 
point of importance, the elm and the ash, and then the beech, 
the true service tree {Pyrtts Sorbus), the wild service tree, the 
wild cherry ( Prunus avium, Linn,) and the aspen. None of these 
species, however, ought to play more tlian a secondary role in the 
constitution of the reserve. As a rule, therefore, they ought not 
to be reserved except in order to take the place of tho oak, when 
that species is quite absent or is represented only by individuals 
of no promise whatsoever. Nevertheless, when in any copse the 
growth of one of these secondary species is fine and vigorous, 
it really seldom happens that there is no interest in reserving a 
few good specimens of it and maintaining these until complete 
maturity. Choice individuals ot any species whatsoever will 
always yield large timber of no inconsiderable value. Hence the 
surest indication of tlie usefulness of any given standard is, after 
the species to which it belongs, the state of its growth. 

It is equally expedient to include among tho standards of the 
Ist.class, and\n^cn among those of the 2nd. class, a few individuals 
of certain species, like the hornbeam and the birch for instance, 
with a view to tho production of a sufiicient supply of seed and, 
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hence, of young plants to perpetuate the copse, protect the soil, and 
promote the growth of the more valuable species. Moreover, such 
standards will furnish at each exploitation of the forest a not in* 
considerable contingent of produce in the shape of firewood. 

§ 1. Forests managed by the State, 

In forests in which the production of standards is more remu- 
nerative than that of the underwood, it may be taken for granted, 
as a matter of principle, that every isolated and growing tree ought 
to be reserved. Hence in copses belonging to the State, and espe- 
cially in such as can produce oak of large size, no limit can be laid 
down as regards the number of the standards to reserve, except in 
in so far as that they sliall not touch one another or interfere with 
the free development of their neighbours. The same rule applies 
to communal forests in the interests of the proprietary 
Commune itself. It is prescribed in the last paragraph of 
Section 70 of the Royal Edict of 1827 in so far as formed trees, 
that is to say, standards of the 2ad. and higher classes, are concerned. 
We would, moreover, be above all just reproach, if, as is prescribed in 
the first paragraph of the same Section, we reserved only 20 standards 
per acre from among the underwood at each exploitation. Even for 
the private individual, it is, as a rule, advantageous to preserve all 
formed trees that are not yet exploitable, provided always that their 
crowns do not touch one another. Numerous cases are to be met 
with of copses ruined or badly damaged by an immoderate felling 
of the old standards. On the other hand, there is none to bo seen 
which has not been improved and enriched by a numerous reserve 
composed of large trees. Such is the fact, and it is thereon that we 
must base the treatment of our copses with standards. 

A. numerous reserve of oak, containing a considerable propor- 
tion of trees of large size, has, besides, the cultural effect of helping 
to maintain that species by means of abundant seedlings and of 
assuring a constant supply of standards for future exploitations. 
After the old oak standards have been felled, the underwood, 
hitherto kept down by them, does not at once recover itself and 
shoot up with any vigour. In this state it is replenished and com- 
pleted by the appearance of certain species, like the aspen or the 
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birch, under the light cover of which young oak seedlings can con- 
tinue to vegetate on throughout a whole Rotation. Thin and lanky 
and badly formed, these plants, when cut back at the next exploi- 
tation, throw up each a strong master-shoot, which develops 
vigorously and forms 30 years latejr on an excellent standard of the 
first class. Thus, besides the direct advantage in point of revenue 
which the reservation of formed trees offers, it is also accompanied 
by most important cultural benefits in copses with standards. As 
the rapid growth of trees reserved above coppice underwood has 
for prime cause the isolation of their crowns, this isolation, com- 
plete or almost complete as it must be, is naturally the principal 
point to consider as regards the distribution of the standards. 
Now it often happens that two crowns, that stood apart when the 
trees were first reserved, begin to touch one another later on and to 
crowd against one another to such an extent as to compromise 
each the other’s growth. This undesirable contingency can be either 
obviated from the very beginning or actually met by the exploita- 
tion of one of the two trees. When they belong to different species, 
there is, of course, no difficulty in knowing which of the two to fell ; 
and, similarly, when they belong to the same species, it is obvious 
that the one which is of inferior growth should be cut* But when 
the only difference between them is that one is older than the other, 
the question as to which of the two should bo preserved becomes 
slightly more complicated. As a rule, it would be the larger tree 
that would be reserved, if it is healthy and vigorous ; for, in the 
first place, that tree really produces not only more wood, but also 
wood possessing a much biglier value and utility, and, in tho second 
place, it will supply the axe of the wood-cutter sooner and with 
greater certainty with an exploitable tree. 

It will thus be seen that the problem to solve in the operations 
connected with the selection of trees to be spared is not the forma- 
tion of a reserve on any fixed and immutable type. On the contrary, 
the end to be kept in view is to turn to the best account possible 
a given coupo and the materials It offers. The solution of the problem ^ 
often of a complex nature, varies, so to say, at each step, a circum- 
stance that is a source of not a few difficulties. But once the nature 
and extent (ff these difficulties are fully appreciated, the problem 
stands out clear in all its bearings. The organisation of the forest 
should provide for a correct solution of it. 
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In actual practice, as the operations connected with the selec- 
tion of standards require sustained attention, a distinct act of 
judgment, so to say, for each separate tree, it is almost impossible 
to direct them properly, while at the same time keeping the Field 
Eecord Book, in which the number and classes of the trees marked 
for reservation, are noted. It is, moreover, dangerous to complicate 
the selection of the trees to be reserved by the simultaneous 
measurement of the trees to be felled* As far as we our- 
selves are concerned, if we were obliged to conduct these two opera- 
tions simultaneously, it is our firm conviction that we would expose 
ourselves to the certain risk of making most serious mistakes in 
both of them. Besides this, after the trees to be reserved have 
been marked, it requires very little time to estimate the quantity of 
the trees to be felled, scarcely six minutes per acre. For the loa^t 
extent that the selection of the reserve is delayed and protracted 
by the simultaneous valuation of the timber to be felled, what an 
amount of time is wasted, that could be much more profitably spent ! 

The operations just referred to form the most important part of 
the duties of a Forest Officer. One day spent in selecting trees for 
reservation means thousands of pounds worth of wood finally given 
up to the axe of the wood-cutter and large areas either irretriev- 
ably ruined or maintained in a high state of production. Those who 
conduct these operations must hence devote to them the full quota 
of time required by them, and tlie owner of tlic forest must accept 
as inevitable the larger outlay due to that very fact. 

§ 2. Private Forests. 

The selection of standards In private forests is just as important 
an operation as in State and communal forests, and, indeed, is very 
often beset with even greater difficulties. Here also the real gist of 
the problem lies in the thorough appreciation of the conditions, 
which the standards ought to satisfy in order that they may be con- 
sidered exploitable. Whereas in copses managed by the Forest 
Department the epoch of exploitability Coincides for each tree with 
that of its maturity, in the woods of private proprietors, 04 the con- 
trary, every tree must be considered as ex{)loitablc, tlic value of 
which, at the time the standards arc *selectLd for reservation, 
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does not appear to be susceptible of further and continuous increase 
throughout the whole of the next Rotation at the customary rate of 
profits required by investors in forest property. By selecting a few 
promising trees from among the standards of each class and com- 
paring with each other the mean values of the Standards of the 
several classes, we are enabled to estimate with sufficient approxi- 
mation the profit or loss for the proprietor resulting from the further 
preservation for one Rotation of standards of each of the several 
classes, and thus to determine at what age the reserved trees should 
be felled. ^ 

But if in this comparative estimate it be found that the oak 
standards generally become exploitable at the end of their fourth 
Rotation, are we to infer thence that it is the interest of the pro- 
prietor to fell every one of his standards of the third class ? We 
say. No ; for amongst these trees there must always be a certain 
number, which, being endowed with exceptional vigour, increase 
in size much more rapidly than their contemporaries. Such trees, 
belonging to the species oak, may be distinguished at once by their 
general aspect — an ample and well-furnished crown, dense foliage 
and superior girth ; thus they may measure 2 feet across, while the 
rest of the same class are not more than 20 inches in diameter. 
The consequence is that, cubic foot for cubic foot, they command 
higher prices. It happens in nearly every case that it is advan- 
tageous for the proprietor to preserve them for another Rotation, 
and this not only on their own proper account and because of the 
very considerably augmented value they must acquire, but because 
they will furnish at the next exploitation flue large timber of a 
class that is always in great demand, and which can hence never 
fail to draw a much larger number of purchasers than if the fall 
consisted only of small wood. On the other hand, it frequently 
happens that there would be loss in preserving badly grown or 
unpromising young trees, and, above all, inferior standards of the 
first class. 

The conclusions to draw from the preceding considerations 
arc, firstly, that the trees to be exploited in eaqh coupe should not 
be indicated in advance in the Plan of Selection of Reserves, as 
belonging to such and such a class ; and, secondly, that the ques- 


(1) Sec example given at page 108, Footnote. 
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tion o{‘ wlictlicr any i:^iveii tree i.s exploitable or not, must i)c 
deckled only at tlie marking for reserves, just as is done in 
forests managed by the State. As regards the selection of the 
large trees which it is expedient to preserve as an exceptional 
measure, that is purely a matter of skill and policy, requiring 
care, attention, discern niont, qud a thorough knowledge of all 
facts regarding the growth of standards and the value they ac- 
quire as they develop. In certain districts in France an increase 
in diameter of 2.5 per cent. suHices to double tlie value of an oak 
tree. Thus an oak standard measuring lb inches in diameter 
at tills moment aiul worth £l-4s. may sell for £2-Ss. when its 
diameter lias increased by only I inches. Prepared with such 
facts, we may, it is easy to conceive, proceed to select the 
standards to lie ]ireserve(l in any coupe with a full knowledge 
of what wo arc going to do. 

As a matter of fact, wliatcvcr the nature of the proprietor 
eoiiccrned, it i.s always the vigour of growth of the tree concerned, 
which ought to decide whether it should be preserved or felled. 
The vigorous tree attains a large size in a comparatively short 
time, a circumstance whicli alone renders its preservation desirable. 
An oak standard 2 feet in diameter is worlli now, say, £-k Sup- 
pose that the state of its vegetation i.'> only moderately vigorous, 
and that it will measure at the end of the next Rotation ot 25 
years not more than 2<S indies ; it will tlion lie worth in the same 
market only Xb-Ss. But ii'its growth is vigorous, it may attain in 
the same time a diameter of o2 indies and fetch .ICIO. Suppo.sing 
the latter to lie tlie case, w<)uld it he right to fell the tree a-t once 
or let it stand for anotlior llotalion t Jf it is felled at once, the 
annual income it would rt'prescnt would be 5 sliilling's. The sninc 
method of arguing holds good for tlu3 tree of .‘>2 inches diameter as 
for that of 2i indies diameter, and it may be fLUind tliat tlie very 
same reasons c.vist for preserving also the bigger tree. In any case 
tlie larger the tree is, the greater the vigour it sliould posse.ss to 
justify its further preservation. 

The large standards wldcli enrich the stock of a copse are, as 
a rule, vigorous trce.s, since they have, as a fact, attained tiieir pre- 
sent dimensions in a relatively short time. We meet with enor- 
mous beech which, thanks to an ample crown, have grown at the 
15 
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rate of more than two-fifths of aa inch in diameter per annum, so 
that they measure a good 40 inches when one hundred years old. 
We have seen sold for £40 the bole of an ash 41 inches in diameter 
and -still comparatively young. Analogous cases may be cited 
respecting trees belonging to all our large forest species. Thus it 
is not the actual diameter that a standard lias ac(|uired, but tlie 
state of its vegetation^ which ought to decide whether it should be 
felled or preserved. It hence follows that every operation for the 
selection of standards involves considerable powers of appreciation, 
even in woods belonging to private proprietors. 

Moreover^ the reservation of large trees has not only the single 
advantage of increasing the income derivable from a lorest. These 
trees, since they would, as a rule, be felled at the next exploitation, 
must on that occasion, be the best guarantee that the standards of 
the third class will be respected : when old veterans arc not to be 
found in a coupe, it rarely happens that trees in full growth and 
‘still vigorous are not felled in their place. 

Again, large trees standing in an exploited coupe protect 
against the wind standards of the first and second classes, whicli 
would otherwise not unfrequcntly he irremediably ruined. Lastly, 
they simplify in every exploitation the selection of the standards 
to be reserved, and assure that operation being well conducted 
merely from the fact that they render unnecessary the reservation 
ol numerous standards of the first class, which can attain their full 
value only in a comparatively distant future, after passing tlirougli 
all the risks to wliich growing trees are exposed ; such stamlavds 
only liarm the underwood with their low cover, and rob it of its 
best stools. Hence it is an excellent rule to follow, in selecting 
the standaids, to icserv'e the finest specimens of every species 
whatsoever, for tlie forester cannot fail to appreciate the other 
trees according to their veal merits. 

A lew words will suffice to serve as a conclusion to what we 
have just said on the subject of the selection of a reserve over 
copse. We possess in France 3,750,000 acres of State and com- 
munal copses, tlic majority of which can furnish the most choice 
produce, VIZ., oak f imher of large size. Two-thirds of this area be- 
long to Communes, and must remain for a long time yet, if not for 
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all time, subjected to the present regime. If to this be added 
the fact that private woods are also for the most part worked as 
coppice with standards, it will be perceived that the area occupied 
by forests treated according to tliis method must be measured by 
millions of acres. Tims our copses with standards constitute un- 
questionably the principal source of our forest wealth. They would 
be lor I ranee a veritaiile mine of treasure, i I properly treated and 
endowed with a good reserve. Wo can now understand how im- 
portant an oireration tlie selection of coppice staiulards is, and how 
much special and assiiluous care and attention it demands (rorn 
those whose duty it is to conduct it. 

SECTION 

The WoTiKTXfi Scheme. 

^ I. Selection Flan of StandanU, 

Tire points we have drawn attention to in the preceding pages 
relative to the choiccj nuinbor, and distribution of the trees to be 
reserved over copse arc in conformity with the prescriptions laid 
down by the Royal Edict of LS27. ^ But what wo liave said witli 
reference thereto, as w^ell as the prescriptions act\ial]y enforced by 
that Edict, necessarily possess the character of general rules. Ltjs 
easy to uucler.staud tiuit in applying these rules, it may be expedient 
to modify them according to the various prevailing conditions of 
soil, crop, and vegetation, and according to the nature of tlie owner 
of the forest concerned. The duty of suggesting these modifications 

(i) Soctivill 70. — At the i.rjiloitalion of the audofit'ocd 20 yohs from it skull he J/V'.sti'v, 
d 2^cr acre. mmn iliis ca'iinot hr done, the nasona f>r ,iol so doin;j shall ho staif.d in 
the Rexmri siihnltlcd o)} the roinidetiov of the ojjf ratio. is coimeeled irUlb the selection and 
marhifKj of the standai'da (proctV-vurbal do balivago ot tic maitulnge). 

Standards of the 2iid. aiul hhjher classes shall uii t he felhd xtnle.'t'* thej are ni a 
decaying state or are innapahlc o/Jl'nirislUin/ up (o llo- hcglniiinj of the -iif.et Rolotion. 

Section Ejl. — All tin prescriptions given in the second, third, fourth, dfth^ and 
sUth chapters of tSub-Iicad 11. of the present Decree arc opplicahle to /roods helonginj to 
Com/iiunes (Did rnhlie Fuandatfons, u’Uh the e.'n'ei>fi"ii oj (IS aiid SS, and 

saving the niodijications ivh.ich risnlt fr.un ^'idj-hcr l VI of ih’‘ Forest ('od>‘ and thm, 
prescriptions of the present Fah-head. 

Section 1-37. — In coapes in icoods helonglng 1 • C(j}iinin/ic$ awl Ihihlic Fonnda* 
Hons, the reserve prescribed hy Stction lO of the irrescnl Dicrcc shaJJ a/usist o/ 1(> 
standards at least, awl oJ 20 at most per acre. 

In cuttings made in the Reserved I^oarths the namher ofim\s nrrservid shall he 24 
a( least, and 40 at ',11081 per acre. 
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belongs to the Organisation Project, and the examination and dis- 
cussion of reasons, inseparable from a subject of so much difficulty, 
leads in the case of every forest to the drawing up of a regulation, 
which forms part of the Working Scheme, and which we will 
term the Selection Plan of Standards. 

f 

This Plan is based on the exploKfability of the standards of each 
species concerned. In forests managed by the State, tlie standards 
that are expected to yield builders’ and artificers’ timber ought to 
bo preserved up to their individual maturity. The Selection 
Plan of standards siiouM mention the species lo wiiich such 
standards should l)e resiricted, tlio relative order of ])reference to 
obsoive with regard to them, the longevity of each species, and the 
signs that indicate that they have bocoino mature. Tlic apprecia- 
tion of these facts is necessarily left to the entire discretion of the 
Executive Forest Officer. The Selection Plan of Standards should 
also give a list, in their order of importance, of the secondary 
species, such as the hornbeam, the birch, and some others included 
ill the reserve. It should state tlio reasons for preserving a cer- 
tain number of individuals of these species cither up to the end of 
the third liotation or up to the moment they reach the cate- 
gory of standards of the third class- It should indicate and ex- 
plain the reasons for any exceptions that may be called for to the 
general prescriptions of the second clause of Section 70 of the Royal 
Edict ol 1S27, and by tins means obviate the evil results that would 
arise from theii strict application to all the standards without dis- 
tinction of sticcics. It is impossible to fix in advance tbe number 
of standards of tlio several classes to reserve at eacli exploitation, 
at least as regards the standards intended to yield timber. This 
is due to the lact that no standards ought to be felled except 
when they arc mature, unless they arc decayed, misshapen, or bad- 
ly placed. In certain cases large trees approaching maturity may 
form the most numerous class ; in other cases, it may be the second 
ov third class of standards that may compose the largest portion of 
tluMcsoi've, thus rendering it impossible, in selecting the trees to be 
reserved, to establish a fixed or the desirable proportion between the 
various classes. These irregularities iu the distribution and num- 
ber of the •Standards may present themselves even from coupe to 
coupe, and even from one point to another in the same coupe.’ There 
is no immediate remedy for tliis, and all that can be prescribed in 
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the Selection Phin is the preservation as first class standards, quite 
irrespective of number, of well-constituted individuals of the princi- 
pal species, taking cave that they are spaced in such a manner that 
every one of them may be in a position to form a full, healthy 
crown. As regards the secondary species, on tlie contrary, it is 
necessary to restrict the number of the standards between an upper 
and lower limit, since they naturally occupy the place of mon? 
valuable species, and may even do luirai to the reproduction of these 
latter, when they are too numerous. 

Tims, the Selectii)u Plan may be drawn up in the most simplo 
manner.^ 1: cughj to contain information indispensably required 
by the Executive i'orcst Officer ; it ought to support the proposals 
made by adducing t!:j i.mst important facts connected with the 
groV/tli t'f tlie forest; it ought to demonstrate the necessity of ta- 
king account of the condition and position of each tree before deci- 
ding to preserve or fell it, of noting the object to keep in view and 
the difficulties to be met with in solecfing the to he reserved 
and, by moans of the special care and attcntiji. which it should 
enjoin in the carrying out of this oi^cration, of making it attractive 
for the operating Executive Officer, fully weighted as he is with 
the interests and responsibility entrusted to him. Moreover, we 
cannot fail to draw up a good Selection Plan if wo always bear in 
mind that it is the thickness of the reserved trees and not their 
number, which constitutes the wealth of a copse as of a high forest. 

§ 2. Division into Coupes and the Tabular Exploitation SvJtcme, 

The division of a Working Circle into coupes, i, <?., the drawing 
up of a Working Plan bavsed on area, is effected on the same ))i in- 
ciples in copses with standards as in simple copses. Thus each 
natural canton must be divided into an integral number of equal 
coupes bounded by lines following the natural movements of the 
ground. The successive exploitation of tlie coupes must be arranged 
exactly in the order in which they follow eacli other on the ground, 
barring the few breaks that are unavoidable during the first passage 
of the explotatioiis i, e.y during the First Kotation. Each coupe 
should be provided with a convenient export road to serve as an 
outlet for its produce. And lastly, the coupes should be arranged 
so as always to conform to the Third Rule for locating them. 

1. See example given at the end of the chapter. 
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According to this Rule the coupes should succeed each other 
in the direction contrary to that of dangerous winds. Its observ- 
ance acquires great importance in copses with standards. The 
reason is evident, for the reserved trees, being completely and all 
at once isolated at each exploitation, run the risk of being uproot- 
ed or snapped in two by the wind* or damaged by the breaking off 
of some of the principal branches, f^ow, it is a fact established by 
experience that the majority of the trees blown down or injured 
by the wind in Compound Coppice coupes suffer in this manner the 
very year in which the coupe is exploited and also in the following 
year. 

If, therefore, the coupe under exploitation is protected by old 
copse with all its numerous standards, the injuries caused by the 
wind can in most cases be entirely prevented ; and if, besides this, 
the coupe is narrow, the protection becomes in every respect com- 
plete. Lastly, when it is possible, by exploiting the forest on each 
side of the same road or path in alternate years, to maintain this 
protection during the space of two years, the safety of all the stan- 
dards, to whatever class they belong, is assured in the most effec- 
tive manner during these two critical years of their existence. It 
is unnecessary to add that the last coupe exploited in a canton 
situated on the edge of a forest and directly exposed to dangerous 
winds may be protected by means of numerous reserves forming to- 
gether a curtain along the boundary, and composed principally of 
trees capable of resisting the wind, like border beeches, for instance, 
in France. This is a detail of cultural work, which the Organisa- 
tion Project need only recommend in a general manner. 

The Working Scheme for a Circle of copse with standards does 
not assure to any great extent a sustained yield or equality in the 
annual outturn. This inequality is unavoidable, owing to the dif- 
ferences to be always met with, in going from one coupe to the next, 
in the constitution of their chief element, the reserve. This Work- 
ino* Scheme, to say the truth, is nothing better than an incomplete 
framework, which collects into a single scheme the exploitation of 
the most diverse crops. But the selection of the trees to reserve 
always affords an opportunity for working each individual crop in 
the happiest maimer possible, according to the resources it offers* 
A fe>Y special details of work, which the Organisation Project may 
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legitimately discuss and prescribe often offer a further means of im- 
proving the forest in the future. 

We give below, as an example of a proper arrangement of work 
as far as the mere paper Organisation Project is concerned, the 
Tabular Working Scheme of a Circle of copse witlf standards. 
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Example of a Working Scheme of a Working Circle 
OF Copse, 

WORKING SCHEME, 

Circle of the Little Woodlaniw ; Area, 3I8a. Or. 26p. 
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Example of a Selection Plan fob Standards for a Working 
Circle of Copse with Standards. 


SELECTION PLAN. 

■■■■■ — ■ 

WoEKiNQ Circle of the Little Woodlands, beloncjng to 
THE Commune of 

The species to be grown as standards In this forest are, accord- 
ing to their order of preference, as follow : — (i) for the production 
of timber, the oaks, aali, aspen, and tlie birches ; (ii) principally for 
the production of seedlings and the maintenance llioreby of those 
species in the underwood, beech and hornbeam; and (iii) as an ex- 
ceptional case, a few indviduals of any other species. 

In this forest oaks remain In a flourishing condition for a whole 
century or for two centuries, and even longer, according to the parti 
cular individuals of those species and the places where they stand. 
The timber of these two trees remains sound as long as visible 
outward decay lias not set in, and a few dead branches here and there 
in the crown do not cause any appreciable liarm to tlic trunk. It 
has been observed that the boles deteriorate at the core only when 
they present to the sight large excre.sccnccs or holes, or when the 
tops of their crowns are rendered completely leafless by age. It is 
the marked impoverishment of the foliage and the almost complete- 
ly arrested production and development of tlie annual shoots wliich, 
as a rule, indicate here the maturity of these oaks. Oak trees will, 
therefore, not be felled until they are mature, unless, indeed, they 
crowd one against another too much. In this latter case, all other 
things being equal, that tree will bo reserved by prcfcYonce from 
among the rest which possesses the largest dimensions. 

The ash, which attains a large size only in the moistcr portions 
of the forest, grows there vigorously and remains sound up to the 
age of from 120 to 150 years. But whatever its age amj the locality 
in which it stands, it ceases to flourish as soon as the lieretoforc rapid 
development of its crown falls off in an appreciable degree ; the bark 

a 
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of the trunk then becomes blackish and covered with cryptogamic 
plants, as also the extreme short and irregular branches. The 
general appearance of the crown is then one of languishing vegeta- 
tion Where the oaks are wanting, the ash should bo reserved with- 
out any limit as to iiuiiiber, provid(jd that the trees thus preserved 
stand well apart. , 

The aspen enjoys here a longevity which varies greatly between 
80 and 90 years. It remains sound only as long as it is growing 
rapidly; and while in this state, its bark retains its lustrous appear- 
ance on the upper portion of the bole, and its crown is perfectly full 
and well furnished with branches on every side. It is mature, when 
dead bark covers the whole length of the bole, and the extremities 
of the branches begin to wither and dry up. Once it has reached 
this stage, it decays in a very few years. In the absence of any 
better species, the aspen may with advantage be reserved, but, as a 
rule, for two Kotations onlyv 

The birch, whioli grows loss rapidly, possesses on the whole great- 
er longevity. It flourishes up to tho ago of GO years at least, and 
in most cases up to 100 years, provided, above all things, it stands 
completely isolated. Trees which possess a broad and thick foot aro 
the most vigorous. There is no advantage in preserving birch, once 
the crown has lost some of its branches and the branchlets begin 
to die. This is a sign that tlie tree is mature. The birch, useful 
as a standard scattered about hero and there and up to the end 
of the fourth Rotation at tho outside, ought not to be numerous 
enough to form a sort of loaf-cauoiiy, which keeps down tlie under- 
wood and does serious injury to tho oak. 

Tho beech has its u.se chiefly in those portions of the forest, 
which are elevated and stocked with birch, whore no other species 
could protect the soil and yield a full underwood. Individuals of this 
.species may, as a rule, be reserved up to the category of 3rd. class 
standards in order to servo as prolific seedbearors. Thoso which 
are of tall habit do least d imago to the uudorgrowth. Beech stand- 
ards should, as far as possible, be well distributed amongst more 
numerous standards of the valuable species, and they should, with 
rare exceptions, be felled at tho end of their third Rotation, theit 
place being taken by younger individuals of the same species. 
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The liornbeani, which grows abuadantly ia the low and lich 
portions of the forest, forms an excellent auxiliary species in the 
uiiderwood ; bub it may become harmful, especially as standards, 
by taking up the place of other species and interfering with their 
reproduction. It will be enough if we reserve a few trees of this 
species for one or, at the oiitsiJe, two Rotations, particularly in 
places where it is rare. 

The alder may be able to furnish a few standards ot the second 
and even the third class, but only along the inimcdiato l)ank3 ot 
watercourses and in the absence of oak and ash. 

The elm, which also grows in this forest and is ot the common 
kind, possesses a thick cover and yields a soft wood, which unfits it 
for serving as a standard tree. 

After the formed trees have been marked, the fnrtlier preserva- 
tion of which is justified by the species to whicli they belong, by 
their state of growth, and by their relative situation, and which 
trees compose the essential portion of the reserve, the youngest 
class of standards will bo sclecteil, first of all, from among the young- 
est oak poles of the underwood. All individuals of this species that 
are well grown must be preserved, provided they stand sufficiently 
well apart from one another (from 20 to 27 feet for instance) so as 
to be free to develop a full crown. 

Where there is no oak, floun«hing asli poles, strong and vigor- 
ous aspen (easy to recognise by the distinctive marks tlicy present 
to the eye) and birches of robust growth selected at piopei inter- 
vals will form, no matter what their number, the necessary com- 
plement to advantageously complete the reserve. 

With respect to beech and hornbeam the piocediuo must he 
entirely ditferont. First class standards of tliesc species should bo 
preserved here and there, not less than 8 to the acre.^ At the same 
time they must not be so numerous as to predominate over all 
other species and injuriously intlucnce the composition and growth 
of the forest. It will be safe to limit the maximum number to IG 
p 0 i‘ acre, that is to say, they should .stand from 50 to 70 feet apait 
when more or less uniformly distributed over tim ground. 



CHAPTER IV. 


Complementary Operations of the Organisation Project 

FOR Copses. 


Tho various works wlticli the Organisation Project may have 
to regulate aiul prescribe arc of very different kinds. They include 
works pro[)erly so called ; works necessary for protection, such as 
fences, &c. ; for working, such as roads ; for surveillance, &c., &c. 
They are, so to say, accidental in their nature, whereas cultural 
works have, oii tlic contrary, an essential character. These latter 
are, according to the particular case concerned, Improvement Out- 
ings, viz., Thinnings and Cleanings, tho pruning off of branches and 
removal of epiconus, reboiscinents and draining. 

The object of Thinnings in simple copvSGs is, firstly, to favour 
the diametral growth of the poles of tiie underwood by clearing the 
forest round them to a sufticient e.xtent (but such an operation can 
be useful only to sliade-Hceing species, like the aspen, the oaks, and 
others ; and, secondly, to render available, before and indepen- 
dently of the main exploitation, certain kinds of produce, such as 
osier, stool shoots with dead crowns, and decaying shrubby growth. 
Neither of these objects possess under ordinary circumstances any 
great importance ; and, indeed, in a simple copse, the Rotation is 
too short for there to be any great number of cases of well-marked 
advantage in making a Thinning. 

1. The coppice crops composing the Reserved Fourth of the Commune of 
Chargey-Rs-Port (Haute Saoiie), and which have been subjected to ThiiiniUgs 
since 1832, were of the same age as the present century, f. c., 50 years old in 
1850. After that year these old coppice crops were exploited on three or four 
several occasions, a very numerous reserve having been left on the first occa* 
sion. Seedlings then made such a poor show, that the inhabitants of tho Com- 
mune formed the impression that the canton was ruined. To-day it is covered 
with an exceedingly fine pole crop of beech, oak, and hornbeam. 
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Tlic case may, however, be quite different in compound copses 
worked on a long Rotation, Nevertheless the growth of the poles 
of the underwood is a minor matter compared with an abundant 
yield ; the extraction of small wood that is in a dying state is costly 
in proportion to its actual value, cand can form only a secondary 
object of thinning operations. Thus the main object here is (piite 
different from that sought in Thinnings made in a crop of trees of 
the same age ; briefly, it is the encouragement of those poles of the 
underwood, which are to liccomc hrst-class standards at the next 
exploitation These may not only be Improved in their growth by 
means of Thinnings, but when that operation has been neglected 
few and even no poles really fit for reservation may in conseciuence 
be found to exist. The poles of an underwood which are to form 
the First Class Standards of the next Rotation must, for the most 
part, be thin and weakly, or at least be prevented from growing 
freely by the surrounding inferior poles ; thinning operations offer 
the means of opening out the forest round them sufficiently to en- 
able them to expand their crowns and acquire a greater diameter 
before the surrounding underwood is completely cleared at the 
next exjdoitation. 

If there are any seedlings on the ground, these cannot hut be 
suppressed by the immediate cover of the underwood overhead and 
be eventually killed before the next coppice felling ; here, again, 
thinning operations afford the means of saving a certain number of 
them by raising the cover immediately overhead. Lastly, it sometimes 
happens that seedlings of the hardwoods arc entirely wanting ; thin- 
ning operations provoke their appearance by opening out the leaf- 
canopy, and by necessarily getting rid of a portion of the trailing 
shoots, which interfere with the work of the Avood-cutter, and which 
he, tliereforc, removes. All these excellent results may be obtained by 
simply thinning out the leaf-canopy (i) over and round the poles 
that are to form the first-class standards at tlie next coppice ex- 
ploitation ; and (ii) in the portions of the forest stocked with[species 
requiring abundant light, such as aspen, ash, alder, and oak ; and by 
cutting out shoots that are in a dying state, so as to raise thereby 
the cover, however slightly that may be. But it Avould Ijc a great 
mistake to prune off* the side branches of the coppice poles, or to 
clear the ground of low vegetation, or to cut out anything whatso- 
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ever without well-proved necessity. When a Thinning has been pro* 
porly made, the simple layman walking through the foiest would 
never imagine that the wood-cuttcr has just passed through with 
his axe. 

Thus the operation of Thinrang, properly so called, is really 
made, so to say, only in places. Taking the forest as a whole, the 
underwood may seem not to have been touched at all and to be as 
tull as before, only obviously harmful or overdenso growth having 
been removed. Such Thinnings always constitute a delicate oper- 
ation ; to execute them successfully the one idea to bear in mind 
before every thing else should be that the soil can never be too well 
covered. 

Indeed Thinnings made in copses arc often termed Cleaning.s, 
but this misnomer creates a mistaken idea and gives rise to a real 
danger, since the operation of Tliinning affects only the leaf-canopy, 
and has nothing to do with the general clearing of the soil below 
In thinning copses, attention is scarcely ever paid to opening out 
the leaf-canopy round the crowns of second-class and older stan- 
dards hard pressed on every side by the surrounding coppice poles ; 
and yet these trees are thereby exposed to the loss of some of their 
principal Hmhs. unsoundness of the trunk being the result. In a 
great many cases, it is chiefly to trees thus menaced that Thinnings 
are useful, to the individuals of the reserve, therefore, rather than to 
those of the underwood — it being always clearly understood that the 
operation should touch nothing below the tree or pole to be freed, 
but be strictly confined to the portion of the forest on a level with 
its crown. 

A Thinning cannot be made with real success or with complete 
certainty as to results except in copses already of a certain age and 
situated in good soil. lu every case in which Thinnings are practi- 
cable, they should be prescribed in the Working Scheme, and their 
nature and extent should be defined in the General Statistical 
Report. Instances have frequently occurred, in which the omission 
of such details has led to deplorable mistakes on the part of the Execu- 
tive Staff* In the last place, it is only about the eighth or tenth year 
before the coppice exploitation that a Thinning can be made with 
the most useful vesults ; and we may say in a general manner that 
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a copse, like a high forest, ought not to be thinned, except when 
the crop considered as a whole is composed of individuals possess* 
ing the dimensions of poles. 

The operation of Cleaning in copses has also for special object 
the preservation and unhampered growth of seedlings that are later 
on to become standards. The intermixture of species in simple 
copses improves and augments their production. In the mixed 
crop, the softwoods furnish a large quantity of produce, and as they 
shoot up rapidly in height, the cover of their crowns is low only for 
a short time. Hence, in simple copses, the cases in which Cleanings 
are really of any use are few and exceptional. 

In copses with standards the role played by the softwoods and 
by secondary species varies with each of them. The coppice re- 
growth of the alder, for instance, fonhs during its first year a dense, 
thicket, which seems to defy any of the hardwoods to grow under it. 
Nevertheless, when towards the age of 20 years the alder crowns 
have got up well above the ground, we find under them small seed- 
lings of oak, which have persisted on in spite of the tliick cover, and 
which soon shoot up with considorable vigour, if the copse remains 
unexploitcd for any length of time. Cut back at the next coppice 
felling, or, when they are straight, even simply left to stand as they 
are, they are able to keep pace with the new alder regrowth until 
they get ahead of it and live on for centuries. It is scarcely pos- 
sible, on account of the exuberant growth of the alder, to uncover 
the young oak seedlings by means of cleaning operations. What is 
required is rather an early Thinning made over the suppressed seed- 
lings. 


With aspen in the copse the case is quite different. Young oak 
is never wanting on the ground under the light cover of that species, 
and it would even appear that it is the natural forerunner of the 
oak in good soils and must hence bo utilised accordingly. But it 
does some harm by its extreme abundance. Nevertheless as it 
shoots up with difficulty from the stool, it often suffices simply to 
top it off when It overhangs young oak. 

Under birch the oaks and other hardwoods introduce them- 
selves with even still greater freedom. To save young oak over- 
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topped by birch, it is enough to lop oflf a few of the lower branches 
of the younger individuals of the latter species. Later on, the 
crowns of tho birch, which have a tendency to spread out rapidly, 
may be completely isolated, with the oak standing out bet^Yecn. 

« 

The stool regrowth of the hardwoods is much more injurious 
to seedlings under them, these seedlings rapidly dying off and com- 
pletely disappearing under the action of tho low cover it forms. 
Hence it is to this rcgrowth that the cleaning operations properly 
so called, the object of which is to save the seedlings of the valua- 
ble species, should be directed while the copse is still quite young. 
But it is obvious that these Cleanings require a light and skilful hand 
Thus it is only a few branches that have to be broken off or have their 
ends twisted or cut off, care being taken not to injure the under- 
wood in any way. Again, the seedlings to be saved must be chosen 
from among the largest and most vigorous ones, and their number 
must be limited, so that they may not be too close together and may 
be situated only at such points, as where they could afterwards be 
utilised as standards. Executed in this spirit, the cleaning opera-* 
tions will bo confined to a small number of isolated points and will 
be undertaken In tho interests of only a single seedling at any one 
of them. 

In copses with standard.^, even more so than in high forest, 
tho work of cleaning belongs chiefly and peculiarly to the guard in 
charge of tho beat. There is little to be done, but that little can» 
not be done iii a single operation. The copse is continually grow- 
ing up with great rapidity, and if any useful results are to be 
secured, the cleaning operation over each seedling must be repeated 
over and over again. In other words, there is something of this 
work to be done every day, and this something the moment it be- 
comes necessary. Now no one can be better adapted for it than 
tho resident guard. The Organisation Project may with advantage 
contain prescriptions respecting the execution of the Cleanings ; it 
may fix the years in which those Operations ought to be carried out 
in each coupe and explain exactly what they require to be done. But 
nothing cap* assure complete success except unremitting attention on 
the part of the Forest Officer charged with the work and adequate 
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remuneration given to the guards, who acquit themselves well of 
a task demanding so much care and skill. 

The pruning of the standards is a veritable plague in compound 
copses. When it is resorted to, scarcely a single tree escapes the 
operation, and we know of many* a forest, in which it would now 
be impossible to find a single free, that has not been ruined by the 
pruning to which it has been subjected. No formed tree can be 
deprived of one or more of its large limbs without suffering a loss of 
vigour and a marked derangement in its vital functions, and with- 
out the production ot a wound injurious in itself and often fatal on 
account of the various kinds of unsoundness it gives rise to in the 
trunk itself of the tree. 

Among the standards, timber trees like the oak, which, consti- 
tuting as they do, the most precious element of the forest and des- 
tined to be spared for several more Rotations, cannot be pruned in 
the strict sense of the term. To convince oneself of this, one need 
only cut through the trunk of an oak that has been pruned some 
years previously and observe for himself the deterioration .and im- 
soundness to be traced back to that operation. P]xcept the removal 
of the lower branches, already thin and half withered in consequence 
of early suppression, of first class standards, it is never permissible 
to touch the crowns of oak, ash, elm and otlicr valuable trees. 

As regards the standards preserved chiefly as seedbearers, and 
which can yield only firewood, people might be led to think that 
there was advantage in pruning off their lower branches in order to 
raise the leaf-canopy, thereby allowing a certain number of such 
trees ( c. g. beech ) to be reserved without any serious injury to the 
Underwood. Here also pruning is more hurtful tlian useful, when- 
ever it removes anything more than very thin brandies, and these 
only from young trees, like first and second class standards, the ob- 
ject of the operation being, as wc all know, simply to prevent the 
growth of low overhanging boughs. But when such branches have 
once developed themselves, their contribution towards the annual 
increment of the trees to which they belong more than compensates 
for the slight loss of growth suffered by the underwood. )Ve must, 

ir 
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therefore, always abstain from mutilating formed trees by depriving 
them of their largo limbs or any conslderablo portion of their foliage. 
It is better to reserve a smaller number of such trees than to go 
and spoil them. 

The necessity of pruning, properly so called, its effects in the 
given forest, and the limits within which it may safely be carried 
out, ought therefore to be separately discussed in the Statistical Re- 
port attached to the Organisation Project 

Rut the proper organisation of a forest must have nothing to 
say on the subject of this operation, unless it be to adopt a Rotation 
of sufficient length to effect a natural pruning of all the boles up 
to the required height. 

If the organisation of a forest ought to occupy itself little or not 
at all with the removal of largo branches, the case becomes (|uitc 
different when we come to the removal of epicorms. In most copse.s 
with standards, tlio pruning off of the opicorrnic branches, which 
make their appearance on the bales of the reserved trees after the 
underwood lias been felled, constitutes an improvement operation of 
very great importance. It is the necessary complement of a method 
of treatment, which alternately isolates and shut.s up in the midst 
ot dense leaf-canopy the trees preserved at the general exploitations. 
In many forests of mediocre growth, the operation in question be- 
come.s a necessity in order to save the oak standards from a prema- 
ture death. Whenever this is so, the Amdnagiste ought to consider 
this improvement operation in all its bearings in the General Statis- 
tical Report, and follow up the Selection Plan for Standards with 
directions as to Low it should be effected. This is the surest means 
of having the work done at the right time. As a rule, the epicorms, 
which are mere branchlcts, ought to be cut off flush with the trunk 
of the tree, and it is enough if the boles of the trees operated upon 
arc in this manner cleared up to two-thirds of tlieir length ; but it 
may be found expedient to repeat the operation at the end of the 
second or third year. 

It is not seldom that artificial restocking has to be resorted to 
in some of Iho blanks, which are common in compound as well as 
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in simple copses. The Organisation Project ought to consider and 
prescribe such works, so as to guarantee their proper, timely, and 
methodical execution. When a forest contains luunerous blanks, it 
may be found advantageous to wait and have them restocked 
naturally by preserving on their edges, during a whole Rotation, a 
belt of copse from 35 to 50 feet broad, instead of clean-felling with- 
out any reservation the luidnrwood of all the coupes. With tall 
surrounding bolts of copso such as these, the area of the blanks 
must necessarily grow more and more contracted, and in nearly every 
Case end by becoming completely resown, thanks solely to the long- 
continued influence of the shade aftbrded by tliose belts, of tlio 
consequent inoistucss of the soil, and of tho shelter and seed furnish- 
ed by them. 

The Organisation Project should prescribe tho Thinnings that 
must be made every ten or twelve years in these broad conserved 
belts. If the blanks cover more than eight or ten acres, the Amdua- 
giste may, while not omitting to recommend the preservation of 
aiicli belts, enjoin their being artificially restocked with trees of 
rapid growth, such as pines, or birch, or alder, according to the pre- 
vailing soil. Under the light cover of those species the oak will 
make its appearance unassisted; iait that is no reason why tho 
Organisation Project sliould ]iot discuss and lay down tho various 
operations tliat may be required in the crops thus raised. As re- 
gards the reliitroduction or augmentation, in the midst of the under- 
wood, of any valuable species, it is, as a rule, scarcely possible to 
obtain it successfully except by means of a judiciously chosen Rota- 
tion and a wcll-constitutod reserve, and with the aid of Improve- 
inciit Cuttings (Thinniu-s and Cleanings). Planting in the inid.st 
of underwood standing on stools usually entails u heavy outlay 
without any coinpeii^.ating advantage. 

Draining is still more rarely called for than any ot the prece- 
ding operations. It is required only in water-logged soils, where 
excess of moisture is hurtful simply because it is due to the water 
being stagnant; but bogs seldom occur except in mere patches, and 
their draining would cost more than the game is worth. As regards 
open drains cut through wet land, in which the water ig perpetual- 
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ly renewed, their only effect is to diminish vegetatiNre vigour, and 
they have often been known to cause the premature decay of oaks 
that had already grown up into strong healthy trees. They only 
affect detrimentally the quality of the timber of oak, elm, and ash 
trees, and, after all, interfere with p, proper mixture of the softwoods. 

The keeping of a Control Register is of great use in the case 
of copses with standards, and this chiefly - for the information it can 
furnish about the standards. The keeping of sucli a register, giv- 
ing a simple but complete account of all necessary facts and cir- 
cumstances, must bo enforced by the Organisation Project. If, to 
take a particular case, in marking for Standards it was decided to 
exclude from the second class all trees exceeding 12 inches in 
diameter, and to note down in the Recorder’s Field-book every 
standard of the third and and higher classes measuring 20 inches 
in diameter and upwards, it would be easy to keep a separate ac- 
count in the Control Register (i) of all veterans, which possess 
for us a higher value than any other portion of the crop, (ii) of 
trees from 14 to 18 in inches in diometer, comprising all standards 
of the third and higher classes except the veterans, ( iii ) of trees 
with a diameter of 12 inches and less, comprising all the socoiid- 
cl ass standards, and (iv) of all the standards of the first class. 
With the oaks noted separately and all other species grouped under 
a single head, the Register would be full of the most valuable in- 
formation respecting the forest concerned. Tlion, again, if Control 
Registers were kept everywhere, the Forest Department could know 
at once how many largo oak trees we possessed in France, and how 
many it was raising to take their place when they would be felled. 



CHAPTER Y. 

THE RESERVED FOURTHS. 


SECTION 1. 

Legal Bearings of the Surject. 


A fourth of the area of communal ^YOoJs has to be entirely set 
aside from the remaining portion of those forests, this latter alone 
being subjected to the ordinary exploitations. Section 1)3 of the 
Forest Code puts this subject as follows : — 

One-fourth of the forests helonrjinrjf to Comynuncs and Public 
Foundations shall always he set aside as a reserve, ivhenr.vcr these 
Communes or Public Foundations ^wssess at least 25 acres of wooded 
land, whether in one joiece or in several plots. 

This rule does not apply to forests cropped entirely with a conU 
ferous species. 

The aggregate area of the Reserved Fourths established in 
accordance witli tlie Section just quoted is actually 677,500 acres. 
They thus represent a considerable and a very important portion of 
the forest property of our Coinnuines. 

The reservation of onc-fourtli of the area of Communal woods 
may be traced back to a date much earlier than that of the Forest 
Code of 1827. Tlie rule which that Code enforces is simply repro- 
duced from Section % Chapter 25, of the Royal Edict of 1G69. That 
Section runs thus : — A fourth of common moded land situated on 
the best soils and in the most convenient localities shall be reserved to 
grow up into high forest. The Reserved Fourths of communal 
w’oods have thus been in existence for a very long time, and very 
often, indeed, they comprise the|best portions of those forests. But 
the intention of the Forest Code is not to let them grow up as higli 

t 

forest, as was that of the Royal Edict of 1669, but simply to econo- 
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mise for the Commune resources which could be utilised in extra- 
ordinary cinergencieii ; and, as an actual fact, the greater portion of 
tlioso Reserved Fourths is subjected to the same Rt^gime as the con- 
tiguous Working Circle composed of the ordinary coupes. 

Under the authority of sections IG and 90 of the Forest Code, 
tlio exploitation of the Resorvod Foupiths is classed under the head 
of extraordinary cuttings, which, wo know, cannot under any circum- 
stance be made without the special order of the Chief of the State. 
Thus, however important and extensive the Reserved Fourths may 
be, their exploitation cannot be regulated iu advance, that is to say, 
it cannot be rendered amenable to any Organisation Project. 

The Royal Edict, under the authority of wliicli the Forest Codo 
was promulgated, clearly defines the object of the Reserved Fourths 
by fixing the term of their expluitability. On this subject Section 
140 of that Edict runs textually thus ; — 

“ Save in the case of death, permission to fell among Hit Re- 
served Fourths shall not be granted except under well-prooed neces- 
sity and in the absence of other means of piovidlng against itf 

The preceding rule discovers great wisdom and foresight, found- 
ed on a perfect acquaintance wi'h tlie circumstances and needs of 
our Communes. The procedure to follow in applying this Section 
is obvious. An application lor an extraordinary feliiiig having been 
made by the proprietary Commune, only two ruiidamerital questions 
require to be answered, the first by the Forest Department, “ Are 
the trees, permission to ent which is solicited, in a dying state ? 
The other i)y the Civil Authorities, Has the necessity for such a 
cutting been well proven, and is there no other way of meeting 
this necessity ?” 

The disadvantages arising from such a state of affairs arc 
numerous ; but they sink into insignificance before the advantages 
offered by the reservation of a fourth of the total area of tho com- 
munal woods,- which hencefortli forms a constant provision against 
Mistress, a necessary guarantee for the conservation of the whole of 
such forest^. 
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Thus the Cornmimes may (and they cannot be prevented from 
doing so) inakc unreasonable or mischicvoiifi demands for permission 
to cut in the Reserved Fourths. It does not matter a bit if they do 
80 , for it is in their own interests that these Reserved Fourths 
have been ostablislicd and that the duty of managing them under 
such entirely special circumstances has been entrusted to our De- 
partment. The treatment of the Reserved Fourth of a communal 
forest consists, so to say, of a series of s\idclen and unforeseen ex- 
ploitations. This is inevitable, but, thanks to special rules made 
for its protection, the Reserved Fourth is usually that portion of the 
forests in question, which is in the most satisfactory condition. The 
exploitations in an unorganised forest can, of course, never be order- 
ed in any rigid manner. Nevertheless, however true this may be, 
it is not difficult to conceive wliat that order ought to be and to 
adhere to it as closely as possible at each exploitation. 

SECTION II. 

Dksortp'hve Statement. 

If the rcsfular organisation of the Reserved Fourths of com- 
inuiial woods is incompatible with the satisfaction of extraordinary 
and unforeseen wants ns they arise, it is not tlie less indispensable to 
organise a canton covering 125 acres and even less, in order to 
impose .some sort of order on the exploitations made therein. This 
object may be secured by .simply dividing off the Canton in fpicstion 
into compartments. This division being effected, in a simple manner, 
in accordance with the prevailing ago-classcs and natural topograph- 
ical line.s, and represented on a map which also gives the areas 
of the several portions of tlio canton, the essential j^art of the work 
is complete. It is always easy to add to this map a Descriptive 
Statement of the compartar nts and to prescribe the regular 
keeping of a Control Register, ailoting to each a separate sheet on 
which to note down all the exploitations made therein, together with 
all concurrent and conscr[uent fads. The order in which the com- 
partments should be taken up may also he discussed and suggested. 
In many cases this order may be secured by simply numbering the 
compartments consccutivcly^ 
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Moreover, there is nothing to prevent the clearing and mainte- 
nance of tho boundary lines of the compartments, which should run 
along natural features and be selected with a view to the easy ex- 
port of produce rather than to give the compartments equal areas. 
In a word, there is no measure for securing a well-ordered exploita- 
tion, that is not compatible with the management of the communal 
Reserved Fourths, if we except only the prevision of the epoch of 
each felling and also its character, points which cannot, from the 
very nature of the things concerned, be determined beforehand. 

The question of a well-ordered exploitation, of little account 
when the Reserved Fourth covers only 25, 50, or 75 acres, acquires 
a directly increasing importance with the area of the wood, and may 
even sometimes become an absolutely necessary one, when the 
Reserved Fourth is large enough to form of Itself a veritable forest. 
But, in that case, the number of the compartments is bound to be 
large, the construction of roads or bridle-paths dividing off the forest 
into compartments becomes a necessity, and, since the extraordinary 
cuttings are naturally made more frequently, any order fixed for 
them in the Descriptive Statement can be soon established on the 
ground, if the Executive Forest Officer only takes the trouble to 
observe it The result of this is, that the Avorking of the forest be- 
trays all the characteristics of a regular organisation, only a single 
essential clement being wanting, viz., the prevision of the extent of 
the exploitations. 

We give below an example of a Descriptive Statement of a 
Reserved Fourth. 
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DESCRIPTIVE 

OF THE RESERVED FOURTH 



1 


2 


3 


Wood 

of 

Los 

C^&Ulos 


4 


Boundaries. 


Area. 


( West, Compcartment 2 ; ^ 

< South, road from Velle > 

( to Falun. J 

f East, Compartment 1 ; ^ 

< South-east, road from > 

( Velio to Falun. ; 

f North-west, Compart- ) 

< ment 2 ; South-east > 

(Compartment 4. ; 

{ North-east, Compart- \ 
mcnt 3 ; South, Les > 
Rayons road. ) 


A, E. p. 


21 - 2-11 


16 - 1-19 


11 - 0 - 3 

25 - 1 - 7 


5 


{ North, Les Rayons road ; ) 
East, compartment 6. ) 


15 - 3-16 


Situation and soil. 


i Ridge and gentio slope 

< northwards; sandy clay 
( with iron ore, 

C Northerly slope ; soil 
( as above. 

( Slope falling eastwards; 

< clayey sand, moist and 
( deep. 

1 Hollow like an amphi- 

< theatre, open on north 
( side ; soil as above, 

{ Plateau and gentle 
tfouthorn slope ; sandy 
clay with pebbles. * 


6 i 

8 1 
» I 
10 { 


East, Compartment 5 ; ) 
North, Les Rayons road. ) 

West, bridle-path ; ) 

South, Compartment 8 . ) 

North, Compartment 7 ; ) 
West, bridle-path. J 

East, bridlo-path ; ) 

South, Compartment 10. J 

North, Compartment 9 ; 1 
East, bridle-path. 3 


10 - 2-37 


10 - 3-23 


( Slope falling very gen- 
} tly southwards ; soil as 
( above. 

f Plateau and gentle 
^ northward slope ; clay- 
( ey sand with pebbles. 


17 - 1 - 


As above. 


9 - 2-22 


i Plateau ; clayey sand 
< with pebbles ; Ling 
( bushes here and there. 


11 - 1-33 


As above. 


To impress the desirable order on the exploitations, in view 
chiefly of providing the shelter so necessary for the standards, 
the cuttings should pass successively through Compartments 71, 8, 
9 and 10, and then through 1, % 3, 4, 5 and 6. In order to obtain 


1. The boundaries on those sides, of which no montiou is made, are fields 
and arable land. 

2. All the compartments have been divided off from each other by means 
of cleared lines 6^ feet wide. 

18 
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STATEMENT 

OF THE COMMUNE OE VELLE. 



15 


19 


19 


2C&25 

24&20 
20 & 25 
24&20 


! Copse of oak almost pure, with 
second-class standards, fow, tall and 
deteriorated through epicorms. 

( Copse of oak, hornbeam and soft- 
] woods ; standards few of oak with 
(some beech. 

f Copse conposed chioky of oak and ^ 

< softwoods ; fine oak standards ; 

( growth of crop vigorous. J 

S Copse of oak, hornbeam and soft- 
woods ; standards few but tall. 

( Young copse of almost pure oak ; ) 

/ standards very nunioroua of oak, > 
( first and second class. ) 

! Copse of pure oak surmounted by a ) 
numerous reserve of first and second ( 
class oak standards, of average ( 
growth, clear of epicorms. ; 

r Simple copse of hornbeam, oak and j 
*! softwoods ; a few birches ; growth ? 
[active. ) 


As above.' 

Same as above, but less full. 
As above. 


This compartment was last 
exploiteil at the age of 62 
years after a Preparatory 
Felling. 


This oak copse, only recent- 
ly raised, has just been ex- 
ploited for tho third time* 


Same origin as above. 

This compartment was plant- 
ed in lb 18, cut back 10 
years later, and has as yot 
been exploited only once. 

As above. 

As above. 

As above. 


the best result practicable it will be expedient at once to tlun 
crop in Compartment 1, and postpone its exploitation till that of the 
canton of La Brando has been completed. ^ 

3. The general situation is level, at 1009 feet above the sea. The i^il be- 
longs to the Oxford clays, covered over in places with clayey sand eontammg 

pisiform grains of iron ore ; it is silicious and fairly stiff. 

4. The crops of moderate vigour are the best, especially as concerns form- 
ed trees, wherever hornbeam forms part of the underwood. 
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SECTION III. 

Treatment. 

The Treatment of the Eeserved Fourths of communal forcs^ts m 
much more important than even tlieir organisation. On this sub- 
ject, as nearly all the Resetred Foi^rths hitherto estabHsbed aro 
worked as copse, although the Forest Code just stops short of pre- 
scribing their treatment as high fores-t, and the Royal Edict adm^its 
no term for thoir exploitation except the beginning of decay of the 
individual trees, it is advisable befo^re everything else to- indicate the- 
rules and the principal 2 )oints to observe and attend to in making 
tlio Extraordinary (Jompound Coppice Fellings. 

In the first place, as regards tlic age for exploitation, most crops 
constituted as eo[>so can with great advantage be allowed to stand 
on, and not bo cut except as compound copse, until they are 40 
years old. It is not rare for a copse of that age to yield in hard 
cash four times as mucli as a copse of 2d years, while the first-clas& 
standards preserved are worth eight or ten times as much. Only it 
is advisable to make, after the crop li-as reached the age of, say, SO 
years, a suitable Thinning as a preliminary measure. This operation 
improves the growth of tlie underwood as well as of the standards,, 
while ill addition to this it yields saleable produce and necessarily 
provokes the appearance of seedlings, which become useful later on. 

The selection of trees for standards is regulated by Section 70 
of the Royal Edict of 1827. We know that Section 70, by its second 
clause, which is of universal application, prohibits the fellings of 
standards of the second and higher classes, unless they are in a de- 
caying state or arc unable to live for another Rotation. On this 
head it was not possible to prescribe anything more for the extraor- 
dinary cuttings than for those made in the regular way. As regards 
first-class standards, their number is fixed in the case of the ordi- 
nary fellings at IG at least and 20 at the most per acre by the first 
clause of Section 137, which runs thus : — In the fellings made in 
^‘Forests belonging to Communes and to PubliO'^ Foundations the re^ 
serve 'prescribed by Section 70 of the present Edict shall consist of 
first-class standards at least and 20 at most per acre!' But in 
the Reserved Fourths these figures must be respectively 24 and 40 
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in accordance with the second clause of section 127, wliich is 
of entirely special application, anti is conchod in the followiii!^ 
terms hithe fallings made in the Reserved fourths the nitm}>cr of 
trees to he reserved shall be 24 at least and 40 at most per acre'' 

It must not by any mean's be nnderstocxl tlioroby that these 
figures refer to the total nuftibor of standards of all classes. Tiiey 
apply only to standards of fhe first class excluding those of all 
higher classes, whatever their number. This point has been clearly 
established by M. Bagneris in his Manual of Sylviculture in which 
ho expresses himself thereon as follows : — 

'' It has boon argued from the word ‘ tree' in the clause in ques- 
tion, that the number fixcil includes standards of all classes. Now, 
in the first place, Section 1.*t7 docs not say so. It overrules only the 
first clause of Section 70, the only one which lays down the number 
of standards to be preserved. In the second i^lace, by the expres- 
sion ^ tirst-cUss standards* {ballveaux de luge) is generally under- 
stood individuals of the same age as the underwood from whicli 
tliey are selected for preservation. Now Section 140 provides that 
the portions which comprise the Reserved Fourth of a communal 
forest, ought not, as a general rule, to be cut except when in a de- 
caying state, that is to say, when every indinidual has become a 
tree in the ordinary acceptation of the word. Being necessarily un- 
able foresee at what ago cuttings would be made in each case, 
the legislator employed the word ‘ tree,’ by which must bo under- 
stood individuals of the same age as the underwood, without any 
reference whatever to the standards of the other classes fixed by the 
second clause of Section 70. It would besides be absurd to main- 
tain that the legislator has shown less solicitude for the Reserved 
Fourth than for the ordinary cuttings ; and it would be just as reason- 
able to assert that because the first clause of Section 107 does not 
specify that first-class standards alone are meant, therefore, the 
number ‘ not less than 40 and not more fhan 50’ includes equally 
well all classes of standards. This contention has never been raised”. 

As the Forest Code refrained from prescribing the rearing of 
the Reserved Fourths as high forest, it was cxpedient.^or the Royal 
Edict promulgating the Code to enforce the selection of the stan- 
dards with a view to growing them as high forestover coppice. If 
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it can be of some importance to the inhabitants of a Commune to 
receive a large quantity of firewood in their annual supply from the 
produce of the regular fellings, it is always a matter to be desired 
that the Reserved Fourths should produce chiefly timber. The 
various classes of timber are what can alone satisfy in a direct 
manner the extraordinary requiremedts of the Communes, just as 
they constitute tlie chief value of the cuttings. 

There are just a few communal forests, the Reserved Fourths 
of which are stocked with broad-leaved species and are in the state 
of high forest. In most of them the predominating tree is the beech, 
which in one or several compartinents forma crops of poles and some- 
times even of high forest trees. In such woods reproduction from 
the stool would bo unsatisfactory both on account of the species 
concerned and of the age of the standing crop. It would thus be an 
operation extremely to be deplored if we were to work them by 
tij^e et uire or as copse : the result would be the deterioration and 
even the ruin of the canton. Now pole crops of beech allow of 
fairly severe and very productive Thinnings being made in them. 
Repeated frequently, as extraordinary wants arise, such Thinnings 
would each time yield a considerable quantity of produce, and this 
up to the age of fertility, i, e,, up to, say, from their sixtieth to» 
their seventieth year. Thereafter seedlings would begin to 
make their appearance on the ground ; and the moment this took 
place, tho extraordinary wants of the Commune could be met to 
their fullest extent and without compromising reproduction by 
means of Secondary Fellings repeated at short intervals, should 
those wants so require. 

If the adoption of the High Forest method of treatment neces- 
sarily postpones the realization of produce, can this be urged as a 
prohibitive objection against it? It is true that if we have to wait 
30 years at least before exploiting a copse, we must wait double that 
time before attempting to regenerate a high forest crop. But, on 
the other hand, this latter yields from time to time, at short inter- 
vals, accessory produce and, in the end, an outturn of higher value 
than that of coppice fellings renewed at short dates. Only, it is 
necessary that Forest Officers alone should have authority to pro- 
pose the Thinnings to be made, both in order to improve the stand- 
ingcrop and to provoke the appearance of seedlings, objects the 
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fulfilment of which alone would allow of the standing crop being 
drawn upon in case of unforeseen necessity* The kind of treat- 
ment here suggested, consisting as it does of successive Thinnings, 
which permit of the high forest trees being exploited at a compara- 
tively early age, was not known before in France. It is easy of 
application, and it is moreover frequently adapted for private wood- 
lands constituted as high forest. 

Numbers of people are inclined to imagine that the money 
value represented by no matter what high forest necessarily in- 
creases only at a very low rate per cent. But the rate of profits 
on investments in forest property^ far from being allowed to regulate 
the working of communal forests, is for the most part au indetermi- 
nate quantity. It is certain that if any one purchases a copse work- 
ed on a short Rotation and yielding a fixed income, he can calculate 
the profits he will derive by comparing the ainoimt of tliat income 
with the amount of the purchase money. Noverthless there is often 
very great advantage, even as regards the rate of profits, in adopting 
rather long Rotations. Rut when we have to deal with high forest 
trees, who is in a position to say that it yields such and such a rate 
of profits ? When we preserve a tree, it is not for one or two years, 
but for 25 years at least. The rate of profits then depends on the 
present value of that tree and that which it will acquire at the end 
of 25 years. Now this latter is unknown, and, in consequence, so 
is the rate of profits. 

The point to establish, one that leaves no room for doubt after- 
wards, is the growth of the standing timber concerned— Its increase 
in diameter, for instance, whether it is slow or rapid. We fell a 
tree, and examine the thickness of the youngest annual rings. If we 
find that it is one-tenth of an inch, it follows that the tree has been 
gaining in diameter at the rate of one-fitth of an inch every year or 
5 inches in 25 years. Under these circumstances, a beech tree with a 
diameter of 15 inches would measure 20 inches at the end of that 
time ; while its volume will have more than doubled, since the cubical 
contents of a tree obviously increases as the square of the diameter. 
The rate of profits derived from a forest composed of such trees would 
be 3 per cent, if the price of a cubic foot of middle-sizei^ timber were 
the same as that of a small log, and if, moreover, it were taken for 
granted that prices remained stationary during the whole period of 25 
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years. But fluctuations are inevitable, and is it then possible for 
any one to say whether the rate of profits would be three or four 
or six per cent ? Of course not. The future is pregnant with un* 
certainties, and here again those will reap an advantage who dis- 
play the greatest skill and the farthest-reaching foresight. 

• 

Too often it happens that a Commune, having debts to pay, 
the interest on which is 5 per cent,, finds that it possesses only 
young timber in the Reserved Fourth of its forests* This young 
timber, so people say, does not yield 5 per cent Now, in the first 
place, no one can prove the truth of this assumption, and, in the next 
place, if, for argument s sake, we granted its truth, it would be neces- 
sary to sell off the whole forest, since by hypothesis it is unable to 
yield as much as 5 per cent The question to consider is hence this. 
Is the forest in question worthless, and would the Commune better 
its own position by selling it When the Reserved Fourth does 
not contain exploitable wood, it is to the ordinary fellings that the 
Commune must look for the means wherewith to pay the interest 
on its debt, and even to clear the debt itself once for all There is 
no otlicr remedy. 

Analogous conditions to tlioso met with in high forest cantons of 
broad-leaved species are found in reserved blocks cropped with coni- 
fers, and in old copses of 50 or 60 years and upwards of age, the re- 
generation of which by seed requires, so to say, only its partial 
exploitation at short Intervals of time, as we shall sec in the follow- 
ing Book on Conversion^ Operations.^ 

In the organisation by area of high forests of conifers belong- 
ing to Communes, the present practice is to set aside as a reservo 
not the fourth part of the area of the forest, but the fourth part of 
the timber to work out every year. This procedure, in entire con- 
formity as it is with the spirit of the Forest Code and of the Royal 
Edict promulgating the former, is an excellent one, but on two 

1. £acli species, in order that it may thrive, requires more or less exi)o- 
sure to sunshine. Those that require it most are aspen, ash, the large maples, 
the elms, the wild cherry, none of which grow well except with their crowns 
perfectly free on every side. Then come birch, alder, oak, lime, the common elm, 
which do bettdl in the open than in leaf-canopy. Lastly, we have hornbeam 
and beech, which attain a large size in leaf-canopy, provided their crowns are 
allowed to spread out a little* 
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ccmclitions. The first is that the reserved portion shall not be con- 
sidered as utilisable at the very outset of the organisation, while 
it exists only on paper and has not yet been constituted on 
the ground ; for to act otherwise would mean that there would 
be nothing fit to cut when the day of necessity arrived. The other 
condition w that the quantity reserved shall really represent tho 
fourth .part of all the produce,* principal^ accessory^ and uccidentaly 
for it ought to be sufficient to meet all the extraordinary wants of 
the Commune, as well as all emergencies arising out of the organisa- 
tion itselfl It mKst therefore be considerable.. 



BOOK VI. 


CONVERSION OF COPPICE INTO HIGH FOREST. 

Genbeal Considerations. 


Forests constituted as high forest yield on the whole more 
useful and more abundant produce than if they were worked as 
copse. The inference to draw from this is that it Is the duty of 
the State to convert into high forest all the copses it possesses. The 
object of the conversion is to replace the copse, composed of shoots 
from the stool, by high forest crops grown entirely from seed. In- 
deed, to whatever age we may allow a copse to grow on, it will al- 
ways remain a collection of stoolshoots. It cannot develop in the 
same manner as a mass of high forest trees ; besides this, its growth 
is precocious and begins to languish at an early age ; and, lastly, it 
decays prematurely without yielding, as do crops of high forest, 
timber of large size. Hence, whether we regard its origin or its 
aftergrowth, or consider it from an economical or cultural point of 
view, a copse presents no points of resemblance in any essential de- 
tail to a high forest. It hence follows that the conversion of a 
copse into a high forest cannot be effected by means of Transfor- 
mation Fellings, or by merely modifying the actual standing crop. 
Simply making a few Thinnings or removing some of the trees or 
carrying out any other like operations would have no other result 
than that of changing the condition of the copse, while still pre- 
serving its essential character of being a copse. The conversion of 
a copse means then nothing less than the regeneration of the entire 
forest by seed, the end in view being to replace the oW stock on 
stools by high forest crops of all ages from the young seedling to 
masses of exploitable timber. 
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Communes that are owners of forests would seem to be placed 
in the same position as the State, but It iaea^ teumJeistand at the 
Tery first glance that the replacement of the crops aged*, s^, from 
1 to 30 years, which constitute the accumulated capital ef a eopsCr 
by the much larger stock ef a regular hrgfr forest, is possible only oa 
the condition of foregoing a portion of , the annual production, and 
thus necessarily of reducing the quota of the cuttings and restrict- 
ing the exercise of its rights on the part of the present generation* 
This reduction may be slight or considerable, according as the stand- 
ing stock to be replaced by high forest is large or smallv or con- 
tains within itself the materials for easy and rapid or difficult and? 
protracted regeneration. Under certain circumstances it may be* 
kept down at as low a figure as one could desire by a skilful Organi- 
sation Project, and spread more or less equally over all the succes- 
sive Periods of the Rotation adopted for the conversion. But in no 
case can it be obviated* The conversion of a copse into high forest 
hence (lem«ands on the part of the owner a willingness to forego* 
for the time being a portion of his income, and to transfer, for the* 
benefit of future generations, this portion to the capital sunk in the: 
standing stock. We have no right to expect the Coimnuiios to sub- 
mit to such a sacrifice ; and, for a long time to come, save i» a few 
exceptional cases justified by special circumstances, there is very 
little probability that the Communes as a body will be able to 
undertake so desirable a modification of their forests. Hence it is 
only tlic forests of the State that we shall chiefly have in view in 
considering the question of the conversion of copses into high 
forests. 

If it is the duty of the State to convert its copses, we consider 
that it is advisable to take up this work progressively, and not to 
attempt it except in such forests as oiler the necessary resources 
for its success. To establish our position we have only to remind 
the student tluit the object of every conversion is to get rid of actual 
stool-crops by having recourse to natural reproduction or to artifi- 
cial planting and sowing. Now the conversion of a copse into a 
liigh forest k an operation so full of risks and uncertainty, besides 
being difficult and expensive, that it is much better to abandon ail 
idea of attempting it than to undertake it without Laving tLo 
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essential materials at hand.^ What wo have just said admits of 
only a single exception, viz., the case of a forest growing in very 
poor soil or in soil that has undergone hopeless deterioration, that 
is to say, soil on which stool crops make wretched growth and can 
be easily and profitably replaced by a*conifer crop. This case 
excepted, the conversion of copses into high forests by means of 
natural* reproduction is the solo^mcthod that ought to bo adopted, 
not only because regeneration by natural means is obtained with 
greater certainty and at less cost than by artificial methods, but also 
because self-sown crops are always finer and more vigorous than 
those raised artificially. 

We ought also to add that in most copses the ground can be 
sown naturally to a sufficient extent only by the standards and by 
the older stool -poles, tlie cover of which is high enough up above 
the ground. When an old copse, being exploitable as such, is pre- 

1 The presence of stool-shoots m the midst of the seedlings is the worst 
danger to be encountered in conversion operations. Whereas seedlings do not 
begin to shoot up rapidly until after their first youth, after the age of 30 years 
for instance, stool-shoots push up apace at once atid it takes them only a few 
years to svippress any .seedlings coming up with them. Once stool-shoots are 
exposed to abundant light, they can be kept down only by rei) 0 ated Cleanings 
which must be begun at once, otherwise the task soon multiplie.s and gets 
beyond control, and a few years of delay may result in the stool-shoots gaining 
complete possession of the ground. In any case a mixture of seedlings and 
stool-shoots forms two discordant elements of growth- The latter overtop 
the former and oppose their development to such an extent that if the crop 
when it arrives at the low pole sUgo (which it generally reaches towards the 
age of 40 years'), is not composed exclusively of seedling trees, it is only too 
probable that it will bo a wretched one and without any prospect of inaprove- 
incnt. 

If the prc-senco of stool-shoots in the midst of selfsown seedlings is so full 
of danger to them and calls for so much careful precaution, what niu-st be the 
case when the seedlings have been rai.sed artificially 1 For in this case the 
young plants, necessarily few and far between and thrown back in their deve- 
lopment, are fatally doomed to disappear from the midst of the stool-shoots in 
the course of a few years. The creation of a forest on a perfectly bare soil is 
certainly a less expensive and more certain operation than the conversion of 
a copse into a high forest by artificial sowing or planting. That method is 
hence applicable only in the blank portions of ruined copses. As for those 
portions which ai‘e badly stocked, which contain only the softwoods or in 
which the principal species is conspicuous by its absence (e. < 7 ., a copse of horn- 
beam), it is a safer plan to modify their condition gradually, say by exploiting 
them twice over as compound copse, than to attempt their direct conversion. 
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served, its growth is obviously not stopped, the leaf-canopy conti- 
nues to rise away from the ground for several years, and, when it 
consists ot mixed species, the stock thins * itself spontaneously all 
the earlier, the more rapidly the clumps of short-lived trees dis- 
appear ; and, lastly, the faculty of producing seed increases as that 
of throwing up shoots diminishes. But complete fertility is not 
attained until the crowns have acquired a certain fulness and the 
older stool-shoots have become small trees. Copses of oak and beech 
often do not become completely fertile until about the age of 
60 years. Complete fertility betrays itself on the ground by the 
seedlings which make their appearance, no matter what the soil on 
which the seed falls. Hence to regenerate a copse by seed it suffi- 
ces to allow it’to grow on until it becomes really fertile, and then, 
and only then, to proceed to make Regeneration Fellings in the 
manner best suited to the species concerned. This end is attained 
all the earlier and the more effectively, the more numerous tho 
standards are. From the observations we have just been making 
it follows that the conversion into high forests of the State copses 
ought not to be undertaken except on the condition that tho 
crops contain within themselves all the necessary elements to se- 
cure the regeneration of the forest by moans of self-sown seedlings 
of the one or several species, which it has been decided to rear as 
high forest trees. When these elements are wanting or are present 
only to an inadequate extent, it is much better to wait and to con- 
tinue working the forest as coppice until a sufficiently large number 
of standards has been reserved with which to obtain a more or less 
complete sowing of the ground. It is only then that the Regenera- 
tion Fellings can be taken in hand in a really timely manner, and 
the new seedling crop obtained without any expenditure and with 
the fullest possible measure of success, provided always that the 
conversion operations are carried out with all due care and fore- 
sight. 

Such are, as regards the condition and composition of a com- 
pound copse, the circumstances that, in our opinion, should exist to 
justify its immediate conversion into high forest. We now proceed 
to inquire what conditions as regards the soil it is necessary or 
simply expedient to have in order to grow a high forest, and what 
circumstances render urgent or desirable the conversion into high 
forests of the copses belonging to the State, 
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It has been said with reason that the poorer a forest soil is, the 
more careful we should be to maintain the cover, and, as a conse- 
quence, the more important it is to grow high forest on it. Theo- 
retically this proposition is rigorously true, provided always that 
the species selected for this purpose aref adapted to the soil and 
climate. Practically it admits of some exceptions, and, to say the 
least it requires some explanations. 

In certain soils, deep, yet nevertheless free and little fertile of 
themselves, the High Forest Rdgime becomes a necessity, as the 
only one capable of preserving the fertility of the soil and of pr>: vent- 
ing the ruin of the forest. The finest high forests in France, viz., 
those of Bersay, of Belleme, of Perseigne, and of Fontaincblean are 
a standing proof of this. These forests are situated on almost pure- 
ly silicious soils, the fertility of which is due entirely to the pro- 
tecting dense leaf-canopy overhead. Were this cover to bo destroy- 
ed either by unskilful working or by some accident, tlie topsoil 
would at once lose all its valuable qualities under the direct action 
of the sun, the ground would be overrun by ling bushes, and it 
would be futile to demand from it under the Coppice Rdgiinc those 
magnificent oak and beech, which form the present canopied masses 
that now cover it. The ruined copses of Fontainebleau itself, of 
Ermenonville and hosts of other forests situated on sandy soils 
furnish too evident a proof of this. In such soils, therefore, there is 
absolutely no choice left as regards the Rdglmc to adopt. Treated 
under any other than the High Forest Rdgiine, the forests stand- 
ing thereon would be bound to deteriorate rapidly, and yield pro- 
duce both limited in quantity and of poor quality. The sessile- 
flowered oak, the beech, and the hornbeam associated with each 
other arc the chief species to grow in such forests. Besides these, 
the birch is generally found in abundance on such soils. 

The Jurassic limestones usually give a more or less undulating 
character to the country. Often they form plateaux intersected 
by sinuous valleys and ending in abrupt slopes. The topsoil, being 
the remains of the limestone rock washed away by rain, is simply a 
mixture of silicious sand, clay, oxide of iron, and of^ fragments 
more or less small of the limestone. This red earth is generally 
very shallow, being from 6 to 8 or 12 inches deep ; it is apt to dry 
uj) rapidly, because rain falling on it filters away with great case 
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through it and through the underlying fissured rocky strata* 
Nevertheless the forests situated on these limestone plateaux are 
not so liable to deteriorate under the coppice treatment as forests 
on silicious soils. After every exploitation^ soils resting on lime- 
stone rocks are overrun with various and abundant herbaceous 
and shrubby growth, which protects it^from the direct influence of 
the sun’s rays. On this account forests situated on such soils main- 
tain themselves complete and full of vitality even after centuries 
of treatment as copse. Nevertheless it is a matter of experience 
that these copses grow slowly and yield at the age of 25, 30 or even 
35 years only small firewood. Such are the forests of Ilaye, of 
Auberive, of Chatillon-sur-Seine, of Braconne, and a great 
many others, the formation in question being very extensively dis- 
tributed, and composing the largest proportion of the forest soil of 
France. Now it is beyond dispute that the High Forest Regime 
is essentially suited for these forests, provided the beech is treated 
there as the dominant tree, since it is the only one among the broad- 
leaved species that can grow with some vigour and acquire largo 
dimensions in those soils. But it Is advisable to associate with it 
the sessile-flowered oak and to preserve, as stop-gaps to form a 
complete leaf-canopy, individuals of the hornbeam which species 
always grows in less or greater abundance in those copses, and 
which more than any other helps to maintain them in full vigour. 

There are also other soils containing a larger proportion of clay 
in the top-soil than those already referred to, large extents of 
which bear forests that are treated as copse. They are for the 
most part met with in the plains, sometimes on hilly ground, more 
rarely on low mountains. They belong to very various geological 
formations, such as the clay schists, the variegated sandstones, the 
iridescent marls, the lias, the green sandstones, the Bressan rocks, 
&c. These soils, usually deeper than those referred to in the pre- 
ceding paragraph, are always also moister and more fertile, and are 
as a rule, adapted for the oak. The forests that cover them stand 
being worked as copse perfectly ; but it is indisputable that on 
these soils, being as they are of average fertility and suited for the 
oak, the High Forest Rdgime yields much better results than that 
of Coppice, Instances of such forests are those of Champenoux in 
Lorraine, of Trois Fontaines in Champagne, of Chaux in Franche 
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Comt^^ and of Longchampa in Burgundy, the sessile-flowered oak 

in the drier portions or on rolling ground, the pedunculate species 

in the moist or wet portions, associated the one with the beech, the 

other with the hornbeam or with such species as can be grown 

there with the greatest advantage. 

» 

Going up the ascending scale of soils according to their fertility 
for forest purposes, if we look at the forests situated on old or recent 
alluvial deposits, such as are to be met with on the banks of the 
Saone and of the Adour, or in localities analogous to those of the 
forests of Mout-Dieu in the Ardennes, of Coucy-Basse in the 
Aisne, and of the majority of the forests in the plains of Southern 
France, we cannot but regret to find only copses there, where the 
finest high forests of oak could be reared. Bub the pedunculate 
oak, the only one of our two principal oaks that can be successfully 
grown in these rich and wet soils, possesses a very light cover. 
Even when standing close enough together to form leaf-canopy, it 
affords to the soil below but little of that protection so necessary 
to preserve its fertility and to prevent its becoming overrun with 
grass, and to assure to its own bole the amount of shade necessary 
to save it from an invasion of epicorms. When raising it as a high 
forest tree, it becomes incumbent, much more so than in the case 
of the sessile-flowered species, to associate with it some species 
possessing dense foliage, like the hornbeam for instance, to com- 
plete the leaf-canopy. 

In these very soils, the pedunculate oak grown as a standard 
over copse shoots up rapidly and acquires a considerable length of 
bole. It yields a close-grained wood, less suited than that of the 
sessile-flowered species for the purposes of the cabinetmaker and 
the cooper, but valuable for the civil and dockyard oiigineer, and, 
as a rule, for all purposes which require combined strength, elasti- 
city, and durability. Thanks to its light cover and to tho height of 
its crown above the ground, thanks also to the exceptional fertility 
of the soils in question, in which the aspen, the ash and the alder 
flourish, the underwood alone, filling up the space between tho 
crowns of tho standards, yields a considerable quantity of produce, 
which in certain districts, where poles of all species are used for 
tnine stays, commands an extensive sale at remunorativo prices. 

20 
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A well constituted high forest of the pedunculate oak would, 
we believe, yield much more valuable produce. But at present 
none such exists anywhere in France in the soils we have just been 
describing. Moreover, on account of the difficulty of substituting 
a high forest for copse in very rich soils which are liable, the mo- 
ment the leaf-canopy has been re^it, to be overrun with high 
grass and the soft woods, we consider* that for the present it is 
better to maintain the present Regime and simply to perfect it as 
far as possible, than to undertake conversion operations under 
extremely difficult conditions and with doubtful prospects of 
success. 



CHAPTER I. 


ORGANISATION OF COMPOUND COPSES 
UNDER CONVERSION. 


SECTION 1. 

PRELIMINARV OPERATION?:; 


Taking the conversion of a forest as a whole, its object is to 
form a Working Circle of High Forest containing a complete scries 
of the different age-classes. Hence the various portions of the forest 
cannot be converted simultaneously, but gradually one after another, 
. the operation being spread over a space of time equal to the Rota- 
tion, on which the forest would be worked if it were already con- 
stituted as a high forest. The Aiiiduagiste should, therefore, take 
in hand first of all those portions, which are the best adapted for 
the purpose, and gradually prepare the rest for conversion while at 
the same time improving them. 

But if it is necessary to prepare a copse, whether simple or 
compound, for conversion by letting it grow on, that is no reason 
for doing ibis simultaneously all over the forest from one end of 
it to the other. This preparation would be premature except du- 
ring the period immediately preceding tlnit in which the actual 
conversion is to follow. We may, therefore, have to make one or 
more coppice exploitations in those portions of the forest, the con- 
version of which is yet distant ; nay, as a general rule, no other 
procedure is practicable. A portion of the copse is by this means 
! renewed before its actual conversion, and the owner the forest 
realises iherchy what he cannot well do without, viz., his exploit- 
able wood aud timber. 
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After what precedes, it is easy to form an idea of the 
general march of the conyersion operations. Given, for example, 
a real copse, composed chiefly of shoots from the stool; the 
Amdnagiste must first determine what time the conyersion of the 
whole forest will require, then fix the successive Periods of the 
Kotation and the portion of the forest to convert (that is to say, the 
Block to regenerate by seed) during each of them. H e must next 
lay down for each Period prescriptions regarding the preparation 
for conversion of the corresponding Block, the actual conversion of 
the Block thus prepared during the immediately preceding Period, 
and the continuation of compound coppice exploitations in the 
Blocks to be prepared during the subsequent Periods for conver- 
sion. Such is a general idea of all conversion organisations, to 
which each particular case can be referred as a type. It is as sim- 
ple as it is excellent. 

We now proceed to describe the various working combinations 
and cultural operations that enter into the conversion of compound 
copses into high forests. At the outset we must take for granted as 
a necessary postulate that all these copses contain within them- 
selves all the elements required for their successful regeneration by 
seed. We do not intend to say anything regarding simple copses, 
since their conversion is after all only a particular case falling under 
the general question treated. 

The preliminary steps to take in drawing up the Organisation 
Project for the conversion of a copse into high forest are in no way 
different from those adopted in organising a high forest. It will 
thus be sufficient if we explain what points require special atten- 
tion ill the examination of the compartments, in the formation of 
the Working Circles, and in the determination of the Rotation, 

§ 1. Formation of Compartments. 

The division lines of the former coppice coupes can serve, pro- 
visionally at least, for the boundary lines of the compartments. It 
will be possible later on to decide which of these lines should be 
permanently Retained and which rejected ; and wherever new lines 
are found necessary, these should follow topographical features and 
other natural boundaries. 
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In examining the compartments, special attention should be 
paid to the standards, to give a good idea of which the Am^nagiste 
must note the species to which they belong, their soundness and 
vigour, their number and distribution, their vitality, and the length 
of their boles. At the same time the constitution of the under- 
wood must be regarded from the point of view of its mode and 
vigour ef growth, of the relative proportions of the component 
species, of stool-shoots and seedling plants, of the density of the 
stock and the effective causes that have brought about its present 
state. It should always be borne in mind that the chief object of 
the examination is to ascertain what available resources the copse 
examined offers for its conversion into high forest by means of 
natural reproduction. The situation and the soil must be descri- 
bed and considered in the same manner as in every other case of 
forest organisation ; but, as a rule, the safest criterion of the fertility 
of each compartment is to be found in the way in which the stan- 
dards have grown up and are actually growing, and in the habit, 
height, and degree of vigour of the formed trees. 

The examination of the compartments thus conducted and 
recorded serves before everything else as the basis for the constitu- 
tion of the Working Circles of the future high forest, and for the 
determination of the Rotation to adopt in each of those Working 
Circles. 


§ 2. IVorlcing Circles. 

When the forest to be converted covers a large area and con- 
sists of a number of Working Circles of compound copse, it is advis- 
able to group together in each Working Circle of the new organisa- 
tion a certain number of the former. Many advantages result there- 
from ; for instance, the Am^nagiste may by this means be able to 
form each of the Periodic Blocks either of a whole Coppice Working 
Circle or of contiguous and similar portions of several such Working 
Circles. Cases in which this is feasible are rather rare ; yet when the 
opportunity offers itself, it should be seized at once, as it facilitates 
the drawing up of the General Working Scheme, the advantageous 
distribution of the felled produce, and the successive preparation of 
the standing stock for the conversion operations as they fall due. 
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However it be, every Working Circle of the new organisation 
ought, as a rule, to comprise more than one of the original Coppice 
Working Circles, or parts of several such Circles. The main point 
to insist on is that it should contain at the very beginning of the 
new Rotation a sufficiently large area fit to be regenerated at once 
by seed, and hence capable of cousfitiiting the First Periodic Block. 

Nor is the condition of the othbr parts of the new Working 
Circles without some importance. It is just as desirable to have 
the second Block of each one of them rich in standards and well 
constituted as regards its underwood, so as to yield a sufficient 
quantity of produce arul at the same time offer the means of success- 
ful natural regcueratiori during the Second Period. And more than 
this, it is a good thing to have, outside the First Block, coppice 
crops old enougli to bear productive fellings at the very commence- 
ment of the conversion, and of sufficiently 'w ell-graduated ages to 
provide against any interruption in the serial succession of the 
exploitations to be made. 

It is easy to conceive bow a period of waiting well spent in 
the necessnry preparation for conversion enables us in most cases 
to secure all these results in a timely and complete manner. 

Such, barring some exceptions, arc the essential conditions 
that must be realised in order to form the new Working Circles, 
by grouping together into them the existing coppice crops, which 
in other respects may, for the matter of that, present all and every 
degree of variety. 

§ 3. Rotation, 

By the term Rotation of Conversion wc understand the time 
required to create a well-graduated succession of seed-grown crops 
conveniently distributed between the principal broadly-defined high 
forest age-classes, from the young carpet of seedlings to the exploit- 
able mass of full-grown trees. When the conversion of the forest, 
^hat is, its replacement by. a new generation of seed-grown trees, 
can be taken in hand at once, the Rotation of Conversion ought to 
be the sambas the Rotation that would be adopted, had the forest 
been already constituted as a high forest. We will term this the 
Normal Rotation. 
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The reason for not adopting a different Rotation for tlie con- 
version is evident, for the essential point of the matter is that the 
Rotation should be equal to the length of time necessary to obtain 
a complete series of seed-grown crops of graduated ages from the 
germinating seedling to the exploitable tree. 

But if it is necessary to wdit some time before undertaking the 
conversion operations, if, for example, the coppice crops to regene- 
rate first require to bo allowed to grow on for anotlior 30 years 
while being in tiie meanwhile prepared for the purpose, tlie conver- 
sion of the entire Circle cannot he completed before the end of the 
Normal Rotation augmented by 30 years. 

In any case, the length of the Rotation of Conversion depends 
on that of the Normal Rotation, which can be detorinincd in accord- 
ance with the same economic and cultural consiJeiatious as in the 
ordinary organisation of a constituted high forest.^ 

8KCTION 11. 


The General WouKiNd Scheme. 

The next step after the Working Circles have been constituted 
is to draw up the General Working Sclicme for each Working 
Circle taken separately ; that is to say, the Rotation is divided in to- 
per iods and the Circle into Pe»iQdic Blocks, and the compartments 
of each Block are grouped together in tlie order in wliich they 
should be taken up for conversion. The principles to follow in 
arranguig the Blocks and Periods in conversion organisations will 
be apparent from a perusal of the following paragraphs, in which 
we propose to examine some General Working Schemes drawn up 
to suit the circumstances most ii.sually met with. 


1. The trees standing in a compound cop.se do not afFord the means of 
determining the length of the High Forest Rotation. fSince they have grown 
up iu complete isolation, thoir bole.s have reniaiiied short., but have inc'rt'used in 
girth more ra})idly than those of otherwise similar trees forming ])art (jf a cano- 
l)ied forest The ages of these two categories of trees being the same, the 
dimension.s of the one and of the other are nevertheless diiferent. Hence with 
the help of the data furnished by the elements of a compound copse \ve can 
e«timal 0 only approximately the time required for obtaining the g^fth siiitalde 
for all the principal usages to which the wood i.s put. However it be, thi.*? 
})eriod of time ought to he long enough to render it certain that we shulli liiul 
treos of the exploitable dimeiisious at its close. 
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First Case. 

Let us suppose that it is desired to convert into high forest a 
wood of small extent, consisting of a simple Working Circle of com- 
pound copse, and divided into 30 coupes of equal extent stocked 
respectively with crops from one ta thirty years old. Let us also 
suppose that this wood offers all the resources necessary to enable 
conversion operations to be started ‘forthwith. 

An examination of the standing stock has shown (i) that the six 
coupes cropped with underwood from 25 to 30 years old contain a 
very numerous reserve, which forms a leaf-canopy equal to that of a 
Close Primary Felling, the underwood being in consequence thin, 
sickly and sparse, (ii) that the stock in the latter coupes contains 
fewer standards, but consists of a flourishing underwood, in which 
the more valuable species are well represented, and (Ui) that the 
exploitability of the forest under a seed-grown crop would require a 
Rotation of 150 years. 

This Rotation being divided into 5 Periods of 30 years each, 
we will suppose that the General Working Scheme has been drawn 
up thus : — 


First Block Coupes aged from 30 to 25 years. 

Second Block do, do. 18 to 13 „ 

Third „ do, do. • 12 to 7 „ 

Fourth „ do, do. 6 to 1 „ 

Fifth „ do. do. 24 to 19 „ 


The Special Scheme of Exploitations for each Period would 
then be broadly thus : — 


First Block Regeneration Fellings. 

Second Block Thinnings or Preparatory Cuttings. 

Third, Fourth and Fifth \ Compound Coppice Fellings, over 

V one-thirtieth of the aggregate area 
Blocks united j every year. 

Second Period. 

First Hock Cleanings and First Thinnings^ 

Second Block Regeneration Fellings. 

Third Block Thinnings Preparatory to Conversion. 
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Fourth and Fifth ... J Compound Coppice Fellings over one- 

) thirtieth of the aggregate area annually. 

And so on for the remaining Periods. 

The result of the treatment here sketched out would, of course, 
be the successive replacement of tfte copse by seed-grown crops of 
graduated ages forming togethe*r a regular high forest. 


Second Case. 

In the preceding case we supposed that the First Block could 
bo at once regenerated by means of self-sown seedlings obtained 
from the large number of standards composing the existing stock. 
A case of this kind rarely presents itself, and in the greater num- 
ber of instances it is necessary to fall back on the poles of the 
underwood, in order to supplement the standards in forming the 
closeness of leaf-canopy required by a Primary Felling and effect- 
ing the regeneration of the First Block by seed. But oak and beech 
poles, even those that have grown up from the stool, seldom produce 
fertile and abundant seed before the age of 50 or 60 years. • More- 
over, the self-sown seedlings of these species die out when the cover 
of the trees that are to shelter them is not sufficiently high above 
the ground. Lastly, the poles of the underwood that must neces- 
sarily be cut back in a coppice crop aged only about 80 years when 
a Primary Felling is made, cannot but shoot up again abundantly 
from the stool and thus produce clumps of shoots offering an ob- 
stacle to the appearance and maintenance of seedlings. 

For all the reasons just given. It is necessary, in the case now 
under discussion, to put off high forest regeneration operations until 
the underwood has become old enough to be really fertile, to be no 
longer able to shoot up anew, except in an imperfect manner, from the 
stool, and to have attained a greater length of bole. While wait- 
ing until this happens, the opportunity should bo seized of preparing, 
by a proper course of treatment, the crops that are first on the 
roster for conversion ; and in order to simplify the work of organisa- 
tion, this period of waiting, which we will term the Preparatory 
Period, may be made equal to one of the regular Periods of the 

Normal Rotation. 

21 
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The General Working Scheme will, of course, resemble very 
closely that given under the first case, while the exploitatio-ns to 
make throughout the whole Working Circle during the Preparatory 
Period should be arranged thus : — 

Preparatory Period. 

First Block Preparatory Cuttings or Thinnings. 

Bbok^. . } Compound Coppice F ellings. 

At the end of this Preparatory Period the forest will have be- 
come fit for its conversion to be undertaken under the same 
circumstances and in the same manner as those already described 
in our first hypothetical case. 

Third Case. 

Instead of a wood of small extent, we will now suppose tliat 
we have to do with a large forest divided into a considerable num- 
ber of Working Circles. In this case it is, as a rule, necessary to 
group together several ot the Coppice Working Circles to form a 
single one of high forest. Then, as under the preceding hypothesis, 
we have first of all to deckle whether the conversion of the crops 
which constitute the First Block can be at once taken in hand, or 
whether it is necessary to have recourse to a Preparatory Period. 

In the former case we must group together in the First Block 
old coppice crops containing numerous standards and fit at once to 
reproduce themselves by seed by means simply of the ordinary 
Reo’eneration Fellings. At the same time care must be taken to 

O ” 

place in the Third, Fourth, and later Blocks crops of sufficiently 
well-graduated ages to enable us to form of the whole taken to- 
gether, or better still of each separate Block, if tliat is possible, a 
Working Circle of copse to be exploited regularly as Compound 
Coppice during the First Period. As regards the Second Block, as 
it must be subjected to purely Preparatory Cuttings (Thinnings and 
Cleanings) during this same First Period, there is no object in con- 
cerning ourselves about forming it of crops presenting a series of 
graduated ages. We need simply allot to it Compartments which 

will at the end of that Period be fit to regenerate themselves by 
seed. 
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We thus see that the exploitations to make throughout the 
entire Working Circle during each Period of the Normal RotatioD 
may generally be summarised as follows : — 

First Period. 


First 

Block 

... Regeneration Fellings. 

Second Block 

Preparatory Thinnings. 

Third 

Block 

Compound Coppice Fellings* 

Fourth Block 

do. do. 

Fifth 

Block 

do. do. 



Second Period. 

First 

Block 

... ... Cleanings and First Thinnings; 

Second Block 

... ... Regeneration Fellings. 

Third 

Block 

Preparatory Thinnings. 

Fourth Block 

Compound Coppice Fellings. 

Fifth 

Block 

do. 


And so on for the Third, Fourth, and Fifth Periods. 

Fourth Case. 

However extensive the forest to be converted may be, it may 
be found necessary to pass through a Preparatory Period before 
beginning to regenerate it by seed. In this case, the First Block must 
be constituted on the same principles as those sketched out for the 
Second Block in the preceding hypothetical case, and, as regards 
the Second, Third, Fourth and Fifth Blocks, care should be taken 
to allot to them crops offering a suitable gradation of ages. The 
exploitations to be made over the whole Working Circle during 
the Preparatory Period would then follow the general plan glvei^ 
below : — 

Preparatory Period. 


First Block Preparatory Thinnings 

Second Block Compound Coppice Fellings 

Third Block do. 

Fourth Block do. 

Fifth Block do. 
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This preparatory stage would then be succeeded by the real 
Conversion Rotation, during which the operations would follow the 
general lines hereunder indicated. 

First Period of the Conversion Rotation. 

First Block Regeneration Fellings 

Second Block Preparatory Thinnings 

Third Block * •Compound Coppice Fellings. 

Fourth Block do. 

Fifth Block do. 

And so on during the Second, Third, Fourth, and Fifth 
Periods, If, besides this, each of the Blocks other than the First 
comprises in itself a complete aeries of Coppice Fellings, the general 
Working Scheme becomes very simple. 

But actually this happy coincidence rarely occurs, and when it 
does not exist, it would be a great mistake to force matters in or- 
der to obtain the simple outline of work which it renders possible. 
It is in the general conditions imposed by the organisation of the 
forest, in the cultural treatment which the conversion demands, and 
in the gradual improvement of the forest, that the necessary solu- 
tion to the question connected with the General Working Scheme 
should be sought. 

Thus, by way of resuming what we have said, we see that the 
success of an organisation for conversion depends entirely on the 
efficient manner in which the various cultural operations are execu- 
ted, if the General Working Scheme is based on the following 
conditions . — 

(a) The First Block stocked with old copse possessing a high 
cover and containing a sufficiently large, number of seedbearers to 
admit of the immediate conversion of that portion of the Work- 
ing Circle. ( b) The Second Block composed of coppice crops of 
any ages whatsoever, but containing in a numerous' reserve, or at 
least in the underwood, or still better in the reserve and the under- 
wood together, species suited for high forest growth in sufficient 
proportion to be capable in a short time of forming by themselves 
a complete leaf-canopy, (c) The other Blocks comprising the 
rest of the coppice crops, no matter what their density and the com- 
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ponent species, but only of sufficiently well-graduated ages, and 
above all, old enough to furnish at once and without any inter- 
ruption principal produce, that is to say, to admit of being worked 
profitably and continuously for the market. 

Such are the general conditions which it is always possible to 
realise after a Preparatory Period of sufficient length, equal, say, to 
a long Coppice Rotation. Occ^isionally, of course, there are circum- 
stances of an exceptional nature to be met with, such as compart- 
ments so rich in seedlings, or saplings and poles sprung up from 
seed, that they can be tra7isformed into a true high forest by means 
of mere Improvement Cuttings accompanied with the extraction 
of a few trees. It is evident that such crops would find their 
natural place either in the last Block or in the first, since regenera- 
tion by seed has already been effected and the chief and sole object 
of the conversion fully accomplished. In other cases, in compound 
copses in which the beech is the dominant species, it may happen 
that by far the greater proportion of the stock of a large part of the 
forest has sprung up directly from seed, stool-shoots, birches and tho 
soft woods being in the minority. Here, instead of continuing to 
work the last few Blocks as Coppice, it is often found advisable to 
execute therein mere Improvement Cuttings or even simple Trans- 
formation Cuttings. These latter operations, consisting as they do 
in the extraction one by one of tho reserved trees, of stool-shootg 
and of the soft woods, may be found suited either for whole Blocks 
or for only some of their component compartments. There are many 
other special circumstances to be met with. Neverthless, all things 
said, copses seldom, if ever, lose their inherent constitutional defect 
due to their having grown u]) from the stool ; and as the presence 
of stool-shoots in the midst of seedlings is the greatest danger to 
be obviated or overcome in the conversion of a forest, it is wise to 
mistrust all exceptional cases in drawing up the General Working 
Scheme : too often such exceptional cases are entirely delusive, and 
exist only in the imagination of the Amdnagiste. 

SECTION III. 

Special Scheme of Exploitations. 

The various combinations, which enter into the organisation and 
working of a forest in each of the hypothetical cases of conversion 
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that we have just been describing, have all a close analogy with 
each other and possess the same characteristics of symmetry and 
simplicity. 

The Special Scheme of Exploitations ought also to be clear and 
precise as respects its form, which oi\ght to be so constructed as to 
meet every kind of difficulty that may be encountered in practice 
with regard to the nature, march, an,d location of the ordinary fel- 
lings. This object is easily enough attained, thanks to the fact 
that a large proportion of the fellings are necessarily based on area, 
and may, therefore, be rigidly fixed in advance for every successive 
year for each Separate Block, 

We give below an example of a Special Scheme of Exploitations 
to be made during the First Period of 40 years in a Working Circle 
divided into 4 Blocks and already in a perfect, state of preparation 
for conversion. It will help to explain^ better than any amount of 
rules, the general procedure to follow. 
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A study of the preceding tab]e>, with the operations proscribed 
therein, and of the state ot the various staiiJiug* crops will bring 
out the following leading points : — 

(a) The First Block, covered with very old coppice crops 
preserved now for 40 ye«‘irs, some of them poor, others rich in form- 
ed trees, but all completely fertile, will be subjected to Primary 
Fellings during the tirst 2i) years of the Period; there thus re- 
main 20 years in which to obtain the regenora^ioii of the portions 
reached last of all by these Fellings* These Sellings, whleli ought 
to be very lightly made, arc not cxpocttd to yield any coiisidcrablo 
quantity of principal produce. Instead of being regulated by volume, 
a procecliuj which would lead to th (3 whole Block being work- 
ed through ill a veiy short time, or would n;ive tor neeessary re- 
sult the untimely felling ot the standards, they nv.ist he locatctl on 
the basis of area. The advantages of this are ( i ) that they can 
thereby be spread over a couveuient number ef years, and ( ii ) that 
the Executive Foresi (}(U(?(M*s are given the complete lallliule neces- 
sary for operating with all dir*, eani and foreoglit. The Secondary 
Fellings will remove a fairly large ([uantity of produce, about 30-0 
cubic feet per acre, and will be made in aceordiuice with the vary- 
ing rciiuiremeiits of the seedlings. With la^.spect to them also lull 
latitude is left to the Executive OOiceis within the limits compati- 
ble with the management of the forest by the Department itself. 

The wdiolo of the Second r>lock, a.s well as the compartments 
of the First Pdock to be legcnerafed best, will be subjected to De- 
cennial Preparatory Cuttingsas soon as the coppice crops they con- 
tain reach the age of 30 years. Arranged so as to form a .simple and 
continuous succe.s.siou of annual operation^, these cuttings will help 
to gradually bring the Second Block into as favoiabhi a condition 
for regeneration as tlic First Block actually is. Tlie Thinnings to bo 
made at the end of the Period in compartments II and I, wliicli 
will stand first for regeneration during the S.;^cond Period, hav^e 
been cliaracteriscd as Final Thinning.s. The result of these Tlun- 
nings will be the appearance of secdlirig.s, wdii'di wid piobably en- 
able the Executive Establishment to b<*gin the Felling.s 

from tlie very commencement of the Period, and to at once and for 
ever afterwards employ the voluiuetric method of tvorking out tha 
yield. 
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The coppice crops of the Third and Fourth Blocks can be cut 
as compound copse only once during the entire course of the First 
Period; but, by reason of the actual distribution of the age-classes, 
these two Blocks will be worked thus in alternate years, so tliat 
at the end of the following Period it will be possible to continue 
the series of Compound Coppice Fellings in the Fourth Block alone. 
Indeed, the crops in (question will be felled only between the ages 
of 36 and 42 years, so tliat they will ujcess irily yield a vary large 
quantity of produce. Moreover, the jircce ling tables prescribe a 
thinning of the underwood in these crops 10 years before they are 
finally felled. The advanced age fixed for their exploitation and 
this preliminary Thinning will contribute to modify in the most 
happy manner the constitution of these crops as regards their 
component species, wliile a judicious selection of Standards will 
endow them with numerous well-grown trees. 

The maintenance of tlie yield at a sufiiclonily bigli figure du- 
ring the Second Period may be reasonably counted upon. The re- 
servation of promising trees in the First Block, llie constitution 
and ago of the crops in the Second Block, the abundance of useful 
material Jiii the compound coppice crops composing tlie Fourth 
Block, and the reserved fourth of the total volumetric yield, a por- 
tion of which can always be drawn upon, will be a sure guarantee 
of this. 



CHAPTER 11. 


CULTURAL OPERATIONS IN CONVERSIONS. 

It is especially easy to study, plan out, and cstabli.sh the orga- 
nisation of a forest with a view to it.s conversion ; in revenge, there 
is nothing which reqnii-os more care, i'orcsight and savoir /hfo-c on 
tlie part of tiu* ofiicor.s charged with its execution. A few general 
observations, therefore, seem to be called f()r on thi.s subject. Witli- 
out them it will i)e iinpo.ssible to understand thoronglily the con- 
ditions wliich underlie tlu^ drawing up, as well as (he execution, of 
Organisation Projects for tlie conversion of copses into high forest. 

In a copse containing within itself !ill the elements necessary 
for its conversion into higii forest by means of self-sown seedlings, 
the cultural operations re([uired for elf(‘cting its e()nv(nsio’i consist 
as a rule of Preparatory Cuttings, of Regeneration Eelliugs, aul 
of Compound Coppice- exploitation.^. What are the })oints to bo 
specially attended to in making these several felling.s ? Wo pro- 
ceed to answer this c|uc.stion below. 

SECTION I. 

The PitEPAitATORY Cuttings. 

The object of the .Preparatory Cuttings, as their name indicates, 
is to prepare tlic crops composing the Block concerned for conver- 
sion, that is to say, for natural reproduction by seed by means of 
the ordinary High Forest Regeneration Fellings. This preparation 
itself consists in letting the copse grow on until it becomes fertile, 
and in favouring its growth by means of judiciously ex'licuted Clean- 
ings and Thinnings. It is e.5pocially these Thinnings that have re- 
ceived the designation of Preparatory Cuttings. 
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It 13 advisable to repeat them pretty frequently, say, every 10 
or 12 years. As regards the manner in which they must be made, 
the main points to attend to are (i) to set free the crowns of 
the standards that are surrounded on every side by the underwood, 
(ii) to diminish gradually the proportion of the softwoods in the 
tinderwood by removing sucli individuals of those species as inter- 
fere with the development of poles of the hardwoods, and by thin- 
ning out some of these latter wliere they arc growing too close to- 
gether, and (iii), and lastly, to thin out the stool- clumps by extract- 
ing the weaker of the erect shoots, so as to stfcngthori the crowns 
of tlie rest. But every thing that helps in covering the soil, such 
as overtopped whoots, and even trailers, brushwood and bushes of 
every species, ought not to bo removed except in the Last Thin- 
ning, viz., that which immediately preced(3S the Regeneration Fell- 
ings. All the standards without exception, which can prove useful 
in the regeneration, ought to bo respected. It is chiefly, and one 
may say, even solely, on the standards that wc have to rely for sow- 
ing the ground. Besides tiiis W0 could not remove a large tree 
without breaking the loaf-canopy and thus encouraging the appear- 
ance of brushwood in the space now covered by tiie lofty crown of 
that tree. And more than this, to cut down any of the standards 
moans to deprive the compound copse of its most effective elements 
of production. 

The essential object of the Preparatory Guttings is thus to se- 
(iure general favorable growth and the developin mt of trees of the 
hardwood species, primarily in the niserve and subsidiarily in the 
underwood. Their execution is at the same time dilficult, and ad- 
mits of no vacillation and timidity on the part of the operating 
forester. 


SECTION IL 

The Regeneration Fellings. 

Tn conversion operations the Regeneration Fellings comprise 
Primary and Secondary Fellings. 

The Primary Felling can be made the more" effectively, the 
more ruimerofts the standards are. Considering the clr'^urnstances 
in which those trees have grown, each one standing well away from 
the rest, and all possessing a spreading crown, it is obvious that 
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none of them can be removed Iw this felling. Indeed, t) obtain as 
much cover as is required after the Primary Felling has been made? 
there is no alternative but to preserve, l^esidos all the standards, a 
goodly number of tlie poles of the underwood ; for, othorwiso 
the coupe would consist ei\tirely of trees stimruig each one sonio 
distance from the next, the i^osult being not such a Primary Coupe 
as is hfere required, with an all but complete leaf-canopy overhead, 
but a Compound Coppice Coupe, in which the exploited stools are 
sure to throw up shoots and the production of a pure seedling crop 
thus bec(une a physical impossibility. The Piimmy Felling we re- 
quire may lienco be summarily described :)S follows : — Clearing tlio 
ground of all low bushy growth, extraction of all overtopped stool- 
shoots, lopping off of the low branches of poles, and sometimes even 
of formed trees, to raise their cover, and, lastly, the removal from 
tlie upper story of tlic Icaf-cauopy of trees possessing only a slight 
development of crown, these being sch'cted one here, another there, 
and so on, so as to make small well-distrihutcd laemuu throughout 
the entire loaf-caiio[)y. After such a felling, the soil ought to be 
quite clean and the view unobstructed, a characteristic which dif- 
ferentiates it from a well-execut(‘d Thinning ; moreover, the cir- 
culation of tlie air should ho unimpeded and the rays of the sun 
ought to roach the ground in small patches as if passed through a 
sieve. The seeds that fall from the trees above would then remain 
in a perfect state of preservation througliout the winter and germi- 
nate early enougli in spring ; while, thanks to the cover overluiad, 
any oak and beech and oven Imniboani seedlings that came up 
thus, would not only receive sufilcient light to live on for years .but 
also run no risk of being choked up l)y a rank cro[> of grsss or by a 
strong regrowth from (^xploitotl stools. Such a Lbimary Felling (we 
may aptly term it a Canopied Primary Coup:*:) can yield but a 
small outturn, and with respect to its exoculim it is both expedient 
and necessary to give cofn{)letc latitude to the Executive For(?st 
Officer, just as is done in the case of Thinnings. We thus see that 
the operation in question diffiers, and this in sevoi'al respects from 
the Dark P rimary Felling, which finds its ti’ue place in a regularly 
constituted high forest. Here lies the very keystone of tiie wliolo 
conversion. 

According to the prevailing climate the years of abundant seed- 
ing occur at longer or shorter intervals. Besides this, it is an 
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established fact tliat every fall of acorns and beech mast, even the 
most abundant, frequently produces only a partial crop of seedlings. 
But the oak and the beech trees in a large forest bear no incon- 
sideralde quantity of fruit almost every second year. The conse- 
quence is that In a Primary Gf)upe, that i« not allowed to close up 
and form a complete leaf-canopy again, wo find self-sown seedlings 
come up, at first few and far between, v)ut increasing in number year 
after year, until they form a complete thicket. If then, after a few 
years, say, 5 or (>, the seedling crop has not produced itself with 
sufficient completen<-s.s, there ought to he no hesitation in restoring 
the state of the Primary Coupe, which must liave by this time dis- 
appeared owing to tlie sprea-ding out of the crowns of the standing 
trees. The operation which effects this consists in clearing the soil 
once more of brushwood and stool-growth, in cutting away poles 
bent down under thedr own weight, in pnuiing olT all low epicorms> 
and, lastly, as the leaf-cauopy is again complete, in opening it out 
hero and there by the removal of some of the polos. A.fter that oue 
must have patience and wait. 

But as soon as tlic soil Is dotted over with seedlings of the 
princi[)al species, it is necessary to begin a Secondary Felling. In the 
fii-st of tliose Fellings the operation shoiilil be restrictetl simply to 
the bare isolation of the crowns of the trees or poles overhead. The 
r(;ason f<»r this is evident, for what is wanted is siniply to open out 
the lo-if-canopy sutficiently to en:.ble .soedling.s already on the ground 
to maintain themselves and make their first elfort of growth. Under 
the amount of cover thus produced, hornbeam seetlliugs are sure to 
come up, if they have not already dune so ; and, besides this, stool- 
shoots and sucker.s, if any appear at all, will possess but little vigour, 
while it will bo impossible for tlie softwoods and the birch to invade 
and get the upper hand of everything else. Hence the expediency 
of repeating the Secondary Felling from time to time, and of keep- 
ing down stoi)l-iegrowth by cutting back at least the more injuri- 
ous shoots. Under this treatment the young forest of oak and horn- 
beam, or of beech, Oak, and hornbeam, according to the prevailing 
^oil, will form itself under the most favorable conditions, and this 
even if the oa^c plants in it are scattered, or aro as much as 10 feet 
apart, provided always that the proportion of the associated species 
is large enough. 
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To these various positive justificatory reasons for acting gradu- 
ally and with moderation in the execution of the Secondary Fell- 
ings, we will add that there is no advantage in operating in any 
other way, that is to say, in completing this class of fellings in one 
or two operations instead of in three or four. By adhering to the 
rule W':; have just been enjoining, the risks which a crop of young 
seedlings is exposed to, are o\)viated, the young seed-grown forest is 
advantageously composed of all the species spontaneous in the loca- 
lity, and the merely apparent backwardness of the young seedlings 
is largely compensated for by the development of the trees compo- 
sing the reserve. 


As regards the Final Felling, it ought not to be undertaken 
until the now self-sown crop is of sufficient height to bo beyond the 
reach of early frosts, so fatal to young oak and beech. And, in- 
deed, to say the truth, the reserved oak trees that must bo main- 
tained until then, and which are still in more or less full growth, 
render an early Final Foiling unnecessary. The oaks which may 
have been preserved at the previous coppice exploitations, because 
they were full of promise, should also bo left untouched iu the Con- 
version Fellings above the seedling growth bedow, which is neces- 
sarily less valuable than standards of no matter what class. To 
fell these trees, while they are still in full growth, would mean tho 
increasing impoverish rnout of the forest in proportion as tho conver- 
sion drew nearer to its conclusion, a result doplorahlo in itself and 
one that would belie the very object of the conversion itself. If 
conversions necessarily involved the premature extraction of trees 
in full growth standing iu the compound coppice crops to be con- 
verted, there could not be the shadow of a doubt that it would bo 
better to give up at once all idea of efiecting the conversion. 

Hence in conversion operations the Final Felling should bo 
entirely restricted to the removal of the last coppice poles spared 
in the previous Regeneration Fellings. But hand iu hand with this, 
it may be found expedient to execute another work of no little im- 
portance. In spite of all the possible care and foresight that may 
have been displayed in making the Regeneration Fellings, it seldom 
happens that the seed-grown portion of the young croptis not inter- 
fered with, or even overtopped, by abundant stool-shoots. To cut 
back these latter once for all is the best means of assuring the good 
23 
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growth of the former. But this must be done at the right time, 
viz., when the stool-shoots are on the point of spreading out later- 
ally to meet their crowns and before they liavc reached the sapling 
stageylimt is to say, as a rule, simultaneously with the extraction 
of the last poles of the original coppice crops. After such an opera- 
tion, the new shoots that grow up fr6in the stools cut back, being 
10, 12 or 15 years behind their seed-grown neighbours, quickly fill 
up the interstices in the leaf-canopy left between tliese latter, and, 
where they are exposed enough overhead, catch them up in a few 
years, but this time without any longer being able to barm them 
before the First Thinning, which finally removes tliein, falls due. 

In high forests already constituted as such, all the Regenera- 
tion Fellings are established voliimetrically ; this cannot, of course, 
be done in copses under con version. In the latter case the Primary 
Fellings are naturally not re([uircd to furnish anything better than 
produce insignificant both as regards quantity and (piality. It i.% 
therefore, better to establish them by area, and to subject them to 
the condition that they sliall pass through all the crops to be re- 
generated in a certain limited time, say, the first 12 or 15 years of 
the current Period. Houce it is only the Secondary Fellings that 
can be based on volume, and their yield is accordingly determined 
by dividing the total contents of the trees to fall in the crops under- 
going regeneration by tiie number of years to run from the coin- 
meueeiueiit of these fellings to the end of that Period. It. is, of 
course, unnecossary to take into account the small coppice poles, 
some of which must fall in Mie Primary Felling; these will, on the 
whole, be a sort of set-off against the trees left standing in the last 
{Secondary Felling. 


SECTION III. 

The CoMroExi) Coppice Feelinos. 

The Compound Coppice Fellings to be made, while the Prepa- 
ratory Cuttings a.inl regeneration operations are in progress in other 
pafts of the Working Circle, ought to be located- on the basis of 
area and ouiiht to be subjected to a long Rotation. The crops to 
be exploited a.s compouinl copse will, according ns they belong to 
-• f.ond, Third, Fourth or Fifth Blocks, be worked in this manner 



once, twice, thrice or four times before being put under the prepa- 
ratory treatment for conversion and finally ninler direct ctmversion 
itself. It is hence necessary to direct the treatment and working of 
these crops in view of the final object, viz, tliolr regeneration by 
seed, and consequently to gej: together in them, by the beginning of 
the Period fixed for their conversion, a reserve numerous enough to 
form that required in a Primaiy* Coupe. 

Hence it seems only natural that we should adopt a special sot 
of rules for the Selection of the Standards in these exploitations. 
The further a crop is fiom the Period fixed for its regeneration, the 
less necessary is it to reserve in it large trees. This being so, the 
Amenagiste, in organising the conversion of a forest, might consider 
himself justified in prescribing or authorizing the fall of the stand- 
ards of the second and higher classes in the Coppice exploitations 
made in the last Blocks, a procedure that would throw into the yield 
of the First Period produce at least as eonsiderahlc as the total 
outturn of all the Coppice crops composing tlic newly organised 
Working Circle before its conversion was taken in hand. Such a step 
would be greatly to be deplored. Its result would bo, that, during 
the preparation of the coppice crops for conversion, the material to 
reserve in the coppice exploitations would bo less than what 
would bo contormable with the general prescriptions of the 
Ptoyal Edict promulgated for the working of the Forest Code. 
Now it is always tantamount to robbing tho Stato and, therefore, 
the nation at large, to fell uuexploitable timber, which has acqui- 
red neither its full sum of utility nor its highest money value. And 
more than this, by felling in the First Period not only all exploit- 
able trees but also others which can become exploitable only during 
the following Periods, the Amenagiste would at one stroke, at the 
very beginning of liis work, get rid of produce, which he would re- 
quire afterwards in order to have some stock to fall hack upon in 
order to preserve the necessary equilibrium between the yields of 
the various Pc/iods, or, at least, to attenuate the difiercuce between 
the yields of the First and last Periods. 

In our own opinion the best rule to follow in selecting the 
standards and executing these Compound Coppice FelliAgs is that 
prescribed by JSectiou 70 of the Royal Edict of 1827. 



CHAPTER III 


A Sustained Yield in Conversion Organisations. 

The question of a Sustained Yield in conversion organisations 
can be considered from two widely different points of view. The 
first is offered by the comparison of the outturn of the original crops 
and that of the forest organised for conversion. The second is to be 
found in the comparison of the outturns of produce to realize during 
the various Periods of the High Forest Rotation. 

To take the case of any forest whatsoever, before its conversion 
was undertaken, that is to say, during the last Coppice Rotation that 
preceded the conversion, the revenue yielded by the forest was obvi- 
ously derived partly from the sale of the largo trees exploited. If 
the revenue furnished by the forest under the Coppice Regime was 
exaggerated by the exploitation of a large number of such trees, the 
elfect thereof on the forest would have been its impoverishment. 
If, on the contrary, the selection of the standards was made in a 
liberal spirit, the former rate of outturn could only have been on a 
restricted scale. Here then we see an element altogether extrane- 
ous to the comparison to be made, and yet one which may have had 
the effect of causing the rate of outturn of the last years of the cop- 
pice exploitation to differ very materially from the figure of the 
mean annual production. 

However it be, the copse in question does, of course, contain 
some material. And further more, we expect the seed-grown forest, 
which is to take its place, to contain a known quantity* and quality 
of stock, which must not only be more abundant but also more valu- 
able than the existing material of the Copse. Hence, as we have 
before said, the only way to obtain this surplus over and above the 
actual capital represented by the standing copse, is to lay by, in the 
form of savings, a part of the annual production. As in all other 
financial undertakings, so in forest management, capital can be in- 



SUSTAINED YIELD IN CONVERSION ORGANISATIONS. 301 


creased only by savings from income. Hence, as a general rule, and 
provided the compound copse does not contain any extraordinary 
number of standards, the revenue must necessarily for a time full oif 
as a consequence of conversion operations being undertaken. This 
falling oft will be the less appreciable, the longer the Rotation is 
on which the copse to the converted has been hitherto exploited, 
and the greater the number of f^tandards it contains. This being so, 
it is easy to understand the great utility of a long period of prepara- 
tion. Thanks to it, the Rotation for the crops still to bo exploited 
as copse can be lengthened if necessary, and the crops themselves 
enriched with a numerous reserve ; while the maintenance and un- 
checked growth up to maturity of tiie underwood and formed trees 
included in the Block under preparation is the first step towards 
the realization of the savings put by in obedience to the exigencies 
of the conversion. Here is a resource not less valuable than the 
elements of certain regeneration itself. 

The falling off in the revenue will be all the less appreciable, 
the greater the number of years over which the period of dimi- 
niahed receipts is spread, and actually this porioil is et|ual to the whole 
length of the new High Forest Rotation. In the majority of cases 
we sec in this one reason the more, and that a powerful one, for 
avoiding all hurry in effecting a conversion, and for taking the full 
time necessary for the production of a comj)lete seed-grown forest. 
The art of the Amenagiste offers him no other means of mitigating 
the difficulties inherent in the work of conversion ; whatever help 
can be derived from a proper system of culture is always remote in 
its results. 

There is often reason to fear wide fluctuations in the yield of 
a forest under conversion during the various successive Periods of 
the Rotation. For instance, if after comparatively productive ex- 
ploitations during the First Period there ensued a sudden falling off 
ill the yield, this contretemps might mean the ruin of the whole 
undertaking after it had been in hand for 30 or 40 years. The 
Organisation Project should provide against such a contingency. 

The establishment of a Reserve Fund offers the first means to 
this end. It is clear that during the Preparatory Period no atten- 
tion need be paid to this matter, for during its course savings are 
ipso Jacto hoarded up in fhe First Block, in which all that can be 
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preserved is ])reserveJ, and often even in the coppice crops, the 
exploitation of whicli falls due at a more or less distant date. But 
during the following Period (the First Period, that is, of the con- 
version), the necessary provision has to be made by the establish- 
ment of a Reserve Fund, just as is done, as we have already seen, 
in the organisation of alreadj’' constituted high forest. For the 
annual increment neglected in the estimation of the yield a full or 
partial compensation will be found in the promising oaks reserved 
at the exploitations, which trees will not, as a rule, be felled for a 
half century at least. It is, therefore, absolutely necessary, in 
establisliing a Reserve Fund, to draw upon the actual stock. 

If, moreover, during this same Period the large trees of the 
last Blocks are preserved in the coppice exploitations, if, in fine, 
the Second Block has been well provided for by the Organisation 
Project, and worked accordingly with a sparing hand, it is evident 
that the increasing richness ot the forest will cover any threatened 
deficit The same economical spirit observed in each and every ex- 
ploitation, and the addition, whenever necessary and as they become 
available, of a few individuals from among the trees left standing in 
the Secondary Fellings will never fail to secure a sustained yield 
during the subsequent Periods. 

We may, therefore, take it for granted that with the close of 
the Preparatory Period tlie essential basis of the . conversion has 
been achieved, and that during the First Period of the actual con- 
version a decisive step has been made in a definite path clear of 
all difficulties and obstacles. Provided the cultural operations have 
been well executed and a spirit of econoiiiy has presided through- 
out the organisation as well as the treatment of the forest, the im- 
provements realized will be found to be already extensive, and the 
success of the undertaking fully assured. An entire Block covered 
with a young seed-grown forest, another portion of equal extent 
well stocked with exploitable timber, and, lastly, the, rest of tho 
forest modified in the happiest manner by two coppice exploitations, 
that have left in it a numerous reserve of long-boled hardwood trees 
- — such are the results accomplished. The stock and production of 
the forest hate already undergone a complete transformation, and 
the elements for a successful conversion multiplied to the highest 
degree desired. 
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The results in the contrary case would be very difFerent in- 
deed. Conversion operations undertaken in crops insufficiently 
prepared for them, reproduction by seed compromised bv the less 
or more unimpeded growth of shoots from the stool (duo to the un- 
timely exploitation of formed trees in the various exploitations), <a 
material falling off in the viohl manifesting itself from the very 
beginning of the Second Period^ such are the manner and circum- 
stances in which the work would bo done ; thus undortakon, the 
conversion of the forest would bo all but impossible, and compound 
coppice crops would gradually be transformed into simple copses. 

Time as well as economy is an element of the first necessity in 
conversions. And when the forest to be converted contains no largo 
^nass of compound copso sufficiently well constituted, both as re- 
gards the underwood and the reserve, to form, after a Preparatory 
Period, a convenient Pirst Block, it would be wise to postpone the 
conversion. Coppice exploitations on a long Tiotation and a judici- 
ous selection of standards would not be long in bringing about a 
lietter state of things.^ Then again the adoption of a long High 
Forest Rotation lias for immediate result thejesseuing of all exist- 
ing difficulties. It restricts the area to bo converted and the quan- 
tity of produce to be extracted during a given time ; it affords tho 
best guarantee that none but exploitable timber shall bo cut during 
as well as after the conversion ; it assures, of necessity, a sustained 
yield from tho very beginning of the Second Period ;it allows of the 
formation of a numerous reserve of well-grown trees in the coppice 
exploitations of the last Jffocks; and, finally, it modifies in a favor- 
able manner the standing stock by means of gradual improvements, 
without which a successful conversion would often bo impossible, ilc- 
garded in the light of these observations, the conversion of a forest is 
unquestionably a work de lonfpiehale’nio, requiring tlio aid of several 

1 It seems superfluous to insist once more on tlie results of a good selec- 
tion of standanls. I a complete conformity with the [>rcseriptions of the Royal 
Edict of 18:37, it assures the progressive improvement of tlie c()[)pico crops ; in 
certain cases it may suflloe to bring about the high forest state itself ; it is 
obligatory, and the wealth it stores up is not savings clippcsl out of income. 
And yet, in the majority of cases, it is all that can he done in tli^ interests of 
the future. The analysis of a CJompotind Coppice Eolling given in the Appen- 
dix shows clearly how the results of a stdoctiun of standards can be appreciated 
in all its bearings. 
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generations of men. It is sometimes possible to attain the desired 
result in a shorter time, but then without that same degree of cer- 
tainty, To enlist time on one’s side in creating the seed-grown forest, 
means to have all the natural forces in one’s favour ; to run against 
time is to run counter to them. 

Already we have in France some well-conceived Organisation 
Projects for the conversion of certain forests, which are in course of 
execution in a manner that leaves nothing to be desired. Thus, 
in the Department of the Anlennes, there is the State forest of 
Slgny-l’Abbayc, which contains 7125 acres. Situated on an ex- 
cellent forest soil formed of Oxford Olay, in which the silicious ele- 
ment is considerable, it is stocked chiefly with hornbean, the soft- 
woods, and birch and oak. Trees of this latter species, rising up as 
standards above the underwood, attain a diameter of 40 inches in 
from 150 to 200 years. But, in consequence of the great fertility of 
the soil, the oak had already begun to disappear from this fine 
forest, which was then worked as Compound Copse on a Rotation of 
25 years. Certain prescriptive rights, moreover, prevented Improve- 
ment Cuttings, that is Cleanings and Thinnings, from being made. 
The true remedy was a return to the High Forest Regime. Its 
conversion, ordered by Government, was organised, at the same 
time that the prescriptive rights referred to wero commuted by 
transferring a portion of tlu) forest in full proprietorship to the 
persons exercising those rights, and it has been in. hand since 1868. 

The forest wavS found to bo naturally divided into 3 regions ; 
hence three High Forest Working Circles of about 2400 acres each. 
The Rotation adopted is one of 180 years. This is the space of 
time judged necessary to obtain from regular high forest growth 
trees SO inches in diameter, and it is supposed to represent the pro- 
bable longevity of canopied crops of oak. The Rotation has been di- 
vided into 5 Periods of 36 years each, that interval being considered 
long enough for obtaining the complete regeneration by selfsown 
seedlings of a whole Block, Each Working Circle is thus divided 
into 5 Blocks, which will be successively brought under conversion 

operations in their respective turns. 

< 

The broad lines of work being thus laid down, it was necessarj^ 
to do nothing but what was certaiu to yield the desired results. 
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The only way to accomplish this was to make the most of the 
existing crops, and even to improve the composition and produc- 
tion of those constituted as compound copse. Accordingly, the 
Organisation Project prescribes a Preparatory Period of 30 years 
during which the following work is ordered for each Working 
Circle : — 

(i) * Strict conservation of, the crops forming the First Block, 
This Block will thus find itself stocked in 30 years with an old 
copse aged from 01 years to 36 years at the leasts well drawn up 
in height, well provided with standards, almost as well adapted 
for regeneration by seed as if they were real high forest crops, 
and in a position to yield at once a large quantity of valuable pro- 
duce. During the whole Period the only operations to make in 
this Block are Thinnings every years, Cleanings on a small 
scale, and the i*emoval of trees that happen to decay, 

(ii) The exploitation as compound copso every year of one- 
thirty-sixth of the area of tho four remaining Blocks. The effect 
of this rule will be that tho crops worked as copso will, for tho 
first few years indeed, be felled when they are only 25 years old 
or not much older ; but year by year they will naturally be of 
increasing age, until from the last year of the Period, a future far 
from remote, none will be cut that is not at least 36 years of age. 
The resulting advantages will be the realisation of produce of far 
liigher value than if the Coppice Rotation were fixed at only 25 
years, and a happy change in the condition of the standing stock. 
The unqualified reservation of all promising oaks and tho execu- 
tion of well-directed Improvement Cuttings will increase tho pro- 
portion of that species in the copse and ameliorate the composition 
of the various crops in the highest degree possible. 

Such are the essential provivsions of this Organisation Project 
They place every thing at once on a certain basis, and will bear 
scrutiny from every point of view. Our immediate successors 
will receive the forest from us admirably prepared for conversion 
and, to speak absolutely, in a much better condition than it is in 
at the present day. Now it is poorly stocked ; then, i. e, from tho 
very beginning of the next century, it will bo richly endowed with 
every element that goes to tho making of a fine forest. But 
these excellent results cannot be obtained wilhout keepyg down 
the quantity to be worked out annually. The Amdnagistes, whose 
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work the Organisation Project is, have been guided throughout 
by the necessary spirit of economy. In former times, before the 
stock of standards was exhausted in the last century by the Bene- 
dictine proprietors of the forest, the exploitations yielded £9,400 
annually. Now they will yield only dP6,000 for the first few 
years ; ])ut this figure will go on increasing from year to year, 
from reriod to Period, for the next t7vo centuries, if the present 
respect for growing stock is perpetuated. The state of things was 
such that thtu’e was no choice left except between certain ruin on 
the one hand and uncompromising, but eventually fruitful, economy 
on the other. The Arndnagistes chose without hesitation the 
better j^art. It is by work such as the organisation of this forest 
that our Department covers itself with honour, just as it is by 
labour and frugality that a nation amasses its wealth. 
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CONCLUSION. 

Every tree, whether isolated or forming part of a canopied 
group, is a living entity possessing an individual existence. Its 
species, condition, ago, habit^ situation, and countless other details 
combine, to make it a tree different from all others. 

The object to demand from forest trees being in a special 
manner the wood which they produce, the Forester's duty is obvi- 
ously so to place promising trees, as to enable them to acquire 
the most desirable form, dimensions and qualities. At the com- 
mencement of their existence and during their early years, avo can 
exercise a marked influence over the form of trees, by 

growing them in complete isolation or in continuous loaf-canopy, 
or by removing some of their branches, or even by straightening 
them or, on the contrary, bending them to any shape we please. 
But once they become formed trees or reach the age of complete 
fertility, they possess a distinct form and habit of llicir own, 
which cannot be changed without ruining them. If tlic trees 
in question have grown up in complete freedom, Avitli a full and 
unhampered crown, they must retain their large branches, or they 
will languish, contract unsoundness and blemishes, and be doomed 
to premature decay. Should they, on the contrary, have grown 
up in the midst of a full leaf-canopy, tall and lanky, they orjuld 
not bo isolated without ruriiiiiig the greatest risks as respects thojr 
boles, their crowns and their root apparatus. The form Ili(‘y 
have actually assumed is here again their own, and it is beyond 
human poAver to alter it Avithout destroying their vigmnr and 
soundness. 

The action of the forester on the formed tree, a vogidablo 
entity endoAved with its own peculiar couslifution and tompora- 
raenb, ought to be limited simply to placing it under the most 
favourable conditions for developing itself and ac(|uiring its higliest 
qualities, while maintaining it always in a sound state. This 
action may be exercised on the crown, the bole, and the roots— ^ 
on the crown, by giving it the room in sj^aco and the amount of 
light it requires ; on the bole, by protecting it by means of the 
neighbouring trees or the surrounding underwood; on the soil, 
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by maintaining, by means of the same trees or underwood, cover 
overhead and shelter from the heat of the sun’s rays, its covering 
of organic detritus, and a spontaneous growth of species adapted 
to the locality. Then again, in producing a change of condition, 
it is often possible to effect the transition with caution and judg- 
ment, so as to minimize its confcoinitant evil effects and thus 
obviate the deterioration and decay *of the tree. But when we 
have said so much, we have said aH, and in maintaining any tree 
under conditions favorable to its longevity, its growth, and the 
quality of its timber, we may be said to have done to it all the 
good of which we are capable. Only these conditions are not the 
same for one species as for another, and they differ also for one 
and the same species with the state of the individual tree and 
its surrounding circumstances, so that the task of the sylvicul- 
turist too varies with every tree that he has to deal with. 

The work of organisation also is necessarily varied accord- 
ing to the forest concerned. All points of difference have, therefore 
to be noted and indicated, after the general rules applicable have 
been laid down. Every forest offers a real and living individua- 
lity. It differs from every other forest by its situation, its soil 
and component crops, by its area, the outline of the cantons which 
compose it, by the roads which intersect it, by the estates which 
surround it, and by the conditions under which it is at the time 
growing. There are no two forests, any more than two towns, 
exactly alike, and it would be a great mistake to suppose that 
the organisation of forests adjoining each other or situated in the 
same region can be built up on the same framework or pattern. 
The Arndnagisto, if he laboured under so erroneous an impression 
would lack the very fundamental idea that should guide him, and 
instead of adapting himself to circumstances, would vainly en- 
deavour to force circumstances to suit his silly imaginings. 

A good Organisation Project ought to take into full ac- 
count all the available resources of the forest concerned that 
constitute its actual value, of the existing factors of production 
on which its future value depends, of the distribution of the age 
classes on the ground, of its internal and external export lines, of 
all notowofthy facts peculiar to it that combine to distinguish it 
from all other forests. These facts must first of all be recognised. 
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then the irrelative importance estimated, and the various special 
conditions resulting therefrom and influencing the organisation of 
the forest, combined and co-ordinated in the most advantageous 
manner; in the next place, what is accessory and contingent 
should be subordinated to what is principal and necessary ; and, 
lastly, every point of detail should be taken into account to the 
desirable extent and all useful, improvements foreseen, arranged 
for and accomplished as far as possible. This done, the result 
will be an Organisation Project well suited to the given forest, 
and, as a consequence, suited to that forest alone and to no other. 
Hence, however small and simply constituted that forest may be, 
its organisation will always be a complicated and difficult work. 

It may be effected in a thousand different ways, each of 
these thousand ways being a more or less good one. Without 
going so lar as to seek the very best one of these thousand pos- 
sible solutions of the problem before us, we ought at least to avoid 
acting and deciding questions without any definite aim, and trust- 
ing everything to mere chance, as we would, for instance, do if 
we were to divide a high forest into 4 equal Blocks by means of 
two straight lines intersecting one another at right angles, or a 
copse into 25 coupes by means of perfectly parallel lines ; if, iu 
a word, we acted as if wo had nothing more to do than trace out 
a few lines on a piece of blank paper, instead of being obliged to 
guide ourselves by what we find on the ground. 

Suppose, to take an instance, there was a small wood of 
250 acres, situated on level ground and composed of coppice crops 
from 1 to 20 yards old. What could be more simple than this 
forest, one would ask, and what difficulties could its organisation 
present? Well then let us lake for granted that the essential points 
in this individual case are identical with those peculiar to tho 
whole region in general in which this forest is situated. Let us 
also admit, for the sake of argument, that this wood ought to be 
treated as a compound copse, that the Rotation to adopt should 
be one of 30 years, and that the annual cuttings should pass over 
equal areas. Bub granting all this, is it not a fact, firstly, that 
the trees that are to be grown above the underwood are already 
represented by more or less numerous standards all short in tho 
bole, and that this circumstance must bo looked to aifd the pre- 
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sent state of things modihed, either by means of Thinnings or 
otherwise, when the age of exploitation is raised from 20 to 30 
years ? Then again, vve have to enquire whether this raising of 
the age of exploitation to 30 years must be effected gradually, by 
beginning at once to fell one-thirtieth of the area every year, or 
whether the forest ought to be left Hintouched for the next 10 
years, until the age of the oldest crop reaches 30 years, or whe- 
ther any other plan ought to be ‘adopted ? Lastly, the question 
remains to be answered whether it is better to have 30 annual 
coupes of 8 acres, 1 rood, and 13 poles each, or only 15 biennial 
coupes of 16 acres, 2 roods and 27 poles eacli, or any other arrange- 
ment of coupes ? Each of these three questions may be answer, 
ed in several ways, but of these several answers only a compara- 
tively small number will be found to suit tlm case of the forest 
in question. 

The next tiling to do is to divide off the forest into coupes 
and to open out bridle-paths and roads, following the configura- 
tion of the ground. Either there are existing roads sullicient for 
the purpose required, or new ones have to be made to suit the 
shape of tho forest and to provide the necessary outlet for its pro- 
duce. Ill the same manner one or more new bridl(3-paths form- 
ing division lines, straight or zigzagging as the case may be, may 
be required. All such other paths ought to be laid out with refe- 
rence to the roads and to the form of the perimeter of the various 
cantons; it is not always advantageous to align them perpendi- 
cularly to the boundary-paths or parallel to each otiicr. It may 
be found expedient to make the coupes more or less wide, and 
preferable to cut the boundary-paths in continuous straight lines 
instead of resorting to curves and sharp zigzags on tho plea of 
making the areas of the coupes as equal as possible. Then again 
it might be desirable to let certain paths abut at an angle or on 
a foot-path. To insist once more on this subject, we cannot re- 
peat it too often that roads and paths cannot be laid out without 
some intelligent plan, or only with the aid of a rougii map : duo 
attention must always be paid to the shape of the forest and the 
topographical features, to the most convenient lines for export, 
and to other peculiarities presented by the locality. Orieii in- 
deed it is easy and alsd* advisable to lay out tho net-work of 
roads and paths in such a manner as to be an ornament to the 
forest and to facilitate inspection. 
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If, when wo liave simply a small plains forest to deal with, 
we have to reckon with so many facts of a special nature, what 
must it he, if, and this oven in the slightest degree, the ground is 
undulating, the age classes mixed up, and the crops varied ? The 
organisation of a forest, like every other question of a professional 
character, is thus always a* complicated, difficult, and important 
operation, for the Amdnagiste has to adapt it to the forest in ques- 
tion, to the locality in which his work lies and on which after the 
lapse of a few years his Organisation Project must leave a faith- 
ful impression of itself. 

A danger to be avoided in work like this is preconceived 
ideas and foregone conclusions. After what wo have just said, it 
is easy to understand that the idea one forms, in advance or from 
a distance, of any forest never corresponds to the reality, and that 
a personal knowledge of it is absolutely necessary for drawing up 
or for carrying out any project for its organisation. To guard 
oneself completely against all chance and uncertainty, ono must 
moreover be intimately acquainted with the conditions prevail- 
ing outside the forest, and even with the manners and customs of 
the surrounding population. These facts, although external to 
the forest itself, exercise for good or for evil a powerful and last- 
ing influence on it, and their disregard by the Ameitiagiste or the 
Executive Forest Officer may frequently sooner or later render 
the Organisation Project impracticable. 

Foregone conclusions and stereotyped ideas may lead to 
further dangers. At the end of the last century the greater num- 
ber of the compound copses belonging to tho Communes of East- 
ern France were worked on a Rotation of 25 years. This rule of 
25 years was adopted with the most uncompromising rigour 
whether it suited the forest in question or not. Whether tlie^ 
copse was composed of oak, of hornbeam, of beech, of hazel, of 
alder, or of birch, whether the soil on which it was situated was 
rich or poor, moist or dry, deep or superficial, it was exploited at 
the age of 25 years. It is obvious that, however well this Rota- 
tion suited some forests, there were many others for which it 
proved disastrous ; and it is quite possibltJ that it is responsible, 
together with other causes of course, for the raiity of oak in so 
many of our Compound Copses. Every rigid system, refusing 
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to yield to tho varying requirements of different forests and loca- 
litieSj must be equally vicious ; and more than this, it must infal- 
libly result in its slaves overlooking some important facts and 
indispensable conditions. 

Indeed, it is this very danger of .carrying into effect precon- 
ceived opinions that justifies us in warning the Amduagiste against 
seeking any perfect solution of the problems before him, the reali- 
zation of some impossible ideal, and in advising him to confine 
himself to doing his best to obtain the results required and no more. 
If imbued with this spirit , he knows the forest he is dealing with, 
if, moreover, he is careful to conform to the essential rules of forest 
organisation, and allows himself to be guided by the true prin- 
ciples of sylviculture by endeavouring to obtain from well-constituted 
crops and promising trees only such products as the soil can yield, 
he will scarcely ever fail to draw up good Organisation Projects. 
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APPENDIX. 

Grazing in Forests. 

In certain districts the organisation of a forest must take into 
account the grazing rights pr privileges exorcised there. In the 
broad -leaved forests of our plyiins, where wood is a valuable com- 
modity and agriculture is in advanced slate, these rights and 
privileges are, as a rule, either too restricted to require any atten- 
tion, or do not exist at all ; tho advanced farmer and stock-breeder 
there would care little for such a wretched way of feeding hia 
cattlo. Thus it is in the conifer forests of our mountain districts 
that forest grazing is chiefly resorted to. 

Before every thing else it is necessary hero to distinguish 
for grazing purposes the ovine class of animals, that is, sheep and 
goats, from t)ic bovine and equine classes, viz., cows, bulls, horses, 
rnaros, asses, and mules. Tho grazing of the first class* of animals 
is the most fruitful cause of the destruction of our mountain 
forests; and Sections 78 and 110 of the Forest Code accordingly 
proliibit it in a complete manner in foro.sts managed by the State* 
Some exceptions, however, are made in favour of sheep alone, but 
they are all tho more to bo deplored for the reason that tho graz- 
ing of sheep in forests yields smaller returns than even tlie sleu" 
dcr profits derived from the similar grazing of cows. The area 
required to feed one cow is suflicicut for only 5 sheep, whereas iho 
iiKuicy value of tho 5 sheep is only oiic-third that of the single 
cow. Thu.s ill tho Alps tho aggrogat(3 price of tho former would 
be only Ifi sliilliiigs, while the latter, oven if only a small animal, 
would fetch 48 shillings. It is, therefore, a question of urgency, 
both in the iutero.sts of private individuals and of the community 
at large, to suppress the grazing of sheep in our forests. To 
think of maintaining it and providing against unnecessary damage 
to the forest by means of special restrictions would bo futile, 
for mountain forests on the one hand and sheep OQ the other are 
two totally incompatible things. 

I 

The grazing of cows, profitless in forests of silver fir, in which 
grass can grow only in the blanks, is never of much value in pine 
forests, the soil of which is always unfertile and dry. It is always 
in the open forests formed by larch that rich pasture is found 
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But in any case the number of cattle allowed therein must be 
limited in proportion to the area ; and in order to prevent the 
Boil from being caked, beaten liard by the hoofs of the animals, 
and rendered bare of low vegetation, and to guard against the 
trees themselves being attacked after the grass has been complete- 
ly browsed down, it must be made a rule never to let in more 
than one cow for every 2^ acres in those portions of a forest, in 
which the standing crop^^ has grown up out of the reach of cattle 
and is composed of stems sufficiently thick to resist being bent 
down. This precautionary measure must be adopted both in the 
interests of the cattle and of the forests. 

No forest crop is safe against cattle until it has reached the 
polo stage. In other words, cattle may not be admitted into a 
high forest before it is at least 40 years old. And more than 
this, cantons stocked with old timber ought also to be closed 
against grazing, say 10 years before they arc felled. This precau- 
tion is necessary to enable the soil to regain its original freencss 
and thus become fit for the reception of seed. Hence the Rota- 
tion for forests, in which grazing is permitted, ought to be long. 
Allowing 60 years for each canton to be kept closed, that is, 
closed against cattle, it would remain open for grazing for only 
60 years during a Rotation of 100 years, 100 years during a Rota- 
tion of 150 years, and 150 years during a Rotation of 200 years, 
the portion of the forest kept open for grazing being respectively 
one half, two-thirds and three-fourths. 

What we have said with reference to high forests applies, it 
will be perceived, also to those copses, in which, as an exceptional 
measure, grazing is permitted. It is not only during the first 10, 
12 or 16 years of the life of the underwood that cattle must be 
kept out at all hazards, but also during the last 3, 4 or 5 years 
immediately preceding its exploitation. If this rule were neg- 
lected, ecedlings of the valuable species would have no chance of 
coming up and the forest would go on steadily deteriorating. 
Closing any portion of a forest against grazing can only be effec- 
tive, if that portion has proper boundaries, such as ravines, ditch- 
es, walls or any other kind of fence. Hence it is very necessary 
in those high forests in which grazing is allowed, to form the 
Blocks each in one piece, and to enclose them with good bounda- 
ries In the absence of natural boundary lines difficult for cattle 
to get over, the Orgauisation Project ought to provide for the 
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making of ditches, walls, or earthworks. These precautions are 
equally necessary in forests, themselves closed against grazing, but 
adjoining others in which that privilege is exercised. 

Blanks, or such portions of a forest as are in a bad state, con- 
not be re-stocked or restored as long as they are kept open to 
grazing. Indeed, grazing is in most cases itself the cause of the 
existence of blanks, and nothing can be worse for a forest than to 
allow men and cattle the free run of it. It is, therefore, necessary 
to close, in a permanent manner, against both man and beast., 
such cantons as have naturally become blank or are placed under 
unfavorable conditions for close forest growth, where, for instance, 
the slopes are abrupt, where hard rock crops up in every part, 
where the elevation is great, &c. To close such places could mean 
no loss to the grazier. 

Cattle cannot be allowed into forests worked by Selection, for 
in such forests every canton may be said to be continually under 
regeneration, and all the age-classes are necessarily mixed up in 
the most confused manner. Hero is an unanswerable reason for 
abandoning the Selection System for the Natural Method, when- 
ever that is practicable, in forests in which grazing cannot bo 
stopped. When this change is impracticable, there is only one 
course left open, viz. to divide the forest into two portions, aban- 
doning one, containing of course, the best soils, completely to 
the grazier, and reserving the other for treatment by Selection, 
free for ever of all rights and protected by means of good bound- 
aries. With any other arrangement the forest is bound to 
disappear. 

The creation and maintenance of what we may term fjrming 
forests, the salvation of the Alps, requires the same precautionary 
measures as those described for timber forests, viz., effective clos- 
ing, by means of ravines chosen as boundaries, or of fencing and 
earthworks, during a sufliciently long period ; the substitution of 
cows for sheep ; restriction of tho number of head of cattle ad- 
mitted ; and, lastly, temporary rest for the soil and herbage from 
time to time. 



Forest Fires. 


The pincta of the Landes and the forests of the Manres and 
Estcrel are constantly ravaged by that plague — FIRE. In organis- 
ing those forests, whether with a vie\v to the production of resin 
or of cork, the first caro of all should bo to suggest efficacious 
measures for their protection against fire. The leaf-canopy in 
those forests being never complete, the soil is always more or less 
covered with brushwood, and the pine trees, gorged with resin, 
are constantly dropping on it highly infiammahle matter. It is 
with the brushwood and the pine trees that the fires originate, and 
it is, therefore, with them that we must begin, if we wish to keep 
them out. 

Everywhere in France the means adopted for protection 
against fire and for preventing it from spreading consists of fire- 
paths or shelter trenches cut through the forest at regular dis- 
tances, and in keeping the soil clear of brushwood. Indeed, these 
measures constitute the only effective procedure for preventing 
and checking forest conflagrations. But the paths, although 
absolutely necessary to facilitate the circulation of the establish- 
ment and to form protective lines, are by themselves insufficient 
to check the progress of fire ; while as regards the clearing away 
of the brushwood, that operation necessitates an outlay and an 
amount of labour which are altogether prohibitory in the vast 
areas we have to deal with ; and besides this, the removal of the 
brushwood is unfavorable to the growth of tho forest itself. But 
it is always possible to combine the two systems, in the right 
proportion, by employing a limited network of protective paths 
and partial clearing of the brushwood, and taking the further 
precaution of planting belts of trees which lend themselves less 
than the pine to the kindling and progress of fire. 

The method of procedure in each case must depend on the 
character of the district and forest concerned, on the means at 
one’s disposal, and on the object sought. Thus the private owner 
of a small forest can keep the entire length of its boundary clear 
of bushes over a considerable width, and even go so far as to ex- 
tend the clearing to the whole area of the forest. But when it 
comes to piwtecting vast surfaces, the first of those two methods is 
not effective enough, while the second ceases to be practicable. 
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In the wooded dunes belonging to the State, the forests, 
consisting of the Cluster Pine, aie intersected by two series of 
parallel protective paths cleared one kilometre (about J mile) 
a part and cutting one another at right angles, thus forming srpiaros 
of about 2o0 acres each. This system is to be commended, since 
it. is easy to clear and keep free 'of dead leaves a patli of from 17 
to 20 fept wide, which is constantly used by the estahlisliment and 
others, and thus kept in a well-beaten state. It is no less easy 
to remove from along the boundary also all heather bushes over 
a width of from 130 to 170 feet, a width which will, as a rule, be 
found amply sufficient. But as the pines are continually dropping 
and strewing the soil with their dead needles, the best aliment tho 
fire can have, and feeding tho conflagrations, once tlicse have begun, 
with large pieces of bark full of resin and light enough to ho carried 
in a blazing state by the wind over great distances, every pine tree 
ought to be removed from this protective zone. Only instead of 
letting it remain bare, it is much better in every respect to raise 
on it a belt of the peduncled oak. This is effected by planting 
out young seedlings of that species under the pines, so thinned 
out as to form a sort of Primary Felling for the oak. As these 
latter grow up, the pines should be gradually clcarod away until 
only a belt of pure oak remains. When this work is complete, 
the pinetum will be found divided off into squares by bands of high 
forest of oak, which occupy in the aggregate about a tenth of the 
whole area. Under these open belts of oak, with the soil kept 
free from brushwood and the protection-paths along its middle 
maintained perfectly clear like regular avenues, fire can make but 
little progress, thejwork of protection is thereby rendered easy, 
and the regular establishment of guards and labourers will in most 
cases be found quite sufficient to carry it out successfully. 

The protective measures, which we have j ust described, seem 
to us to be all that can possibly be adopted at the present day in 
the dunes and in the^similarly wooded landes of Gascony. Later 
on, if the population in the Landes increases and cultivation 
extends, it will be possible to separate the various forest cantons 
from each other by means of lines of fields, themselves dotted over 
with large oak. In any case, the penduncled oak, which is in^ 
digenous and grows well in that district, ought to form a valuable 
element of those forests: We cannot continue to neglect its cul- 
tivation except at the risk of extensive injuries and heavy loss. 
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In the Ifaures and Esfcerel the conditions as regards soil and 
1 imate are of an entirely different character, and the cork oak is 
the most important and abundant of the broad leaved denizens of 
the forest. There roads and paths, without which access to and 
inspection of the forests would be impossible^ and their manage- 
ment, as it were, get out of hand , altogether, could not be run in 
straight lines or be cleared at equal distances apart. They must 
before everything else, be laid out in accordance with the lie of the 
ground and be given just sufficient width (say, from 7 to 10 feet for 
carts, and only 3 feet for men on foot), so as to admit of a large num- 
ber of them being made. But, as before, the sides of these roads and 
foot-paths should be cleared of brushwood over an aggregate breadth 
of from 130 to 170 feet. Within these belts all ling and other 
bushes, offering easy access to fire must be rooted out ; arbutus^ 
Itintisksaiid other shrubs with broad fleshy leaves, which cover the 
soil and do not become dry and combustible, shourd be preserved. 
Pines growing on these belts should be felled to enable cork oaks, 
whether selt-sown or artificially introduced, to push up, so as to 
destroy all connection for tho spread of fire between adjacent 
insulated blocks of the forest. Often the protective belts may 
even bo planted up with the sweet chestnut, the thick foliage of 
which keeps the soil moist and killa out all low vegetation. Such 
canopied belts of chestnut would present an impassable barrier to 
the progress of fire, provided that at tho end of every winter the 
soil wad swept clear, at least partially, of the dead leaves covering 
it, 


We thus see that tho same method of fire protection as before* 
is applicable here, with difierences only of practical detail. It is 
of a more complex character in the Maures, modifications being 
necessary in going from one elope to an adjacent one ; but its 
essential characteristic of being based on the establishment of 
roads, tracks and paths in accordance with the nature of the soil 
and topography alwaj^s remains unchanged. Thus the economical 
construction of this network of export and communication lines, 
which are as indispensable for creating a market for the produce 
of those forests as for protecting them, constitutes the most im- 
portant question involved in their organisation. But protection 
against fire is at the same time a necessary condition imposed by 
Sylviculture which art here again as elsewhere cannot be dis- 
Bociated from its sister and handmaid, the Organisation of Forests. 



ANALYSIS 

OF 

Coupe No. 8, Communal Forest of 
V elaine-sous- Amance 

to be exploited in 1876. 


Area 5a, Or. 34p ; age 62 years. 
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Estimated quantity and net value of stock 
to be removed. 

Timber (Oak). 



Firewood. 


The Standards, £ s. d. 


980 stacked cubic feet of oak @ 20 s. per 100 c. ft. 9 i6 0 
210 „ „ „ liorubeam @ 33s. per 100 c. ft. 3 9 3 


Total 

13 

5 

3 

Total estimated net value of standards 

62 

1 

5| 

The Underivood, 




735 stacked cubic feet of hardwoods @ 26 s. per 100 c. 

ft. 9 

11 

li 

735 „ „ „ „ softwoods „ 20 s. „ „ „ 

7 

7 

0 

2^500 faggots @ 20 s. per 100 ... 

( 

25 

0 

0 

Estimated net value of underwood ... 

41 

18 

u 

Total estimated net value of all produce ... 

103 

19 

~7 

Hence estimated net receipts per acre 

19 

19 

U 
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Estimated quantity and net value of stock 
to be reserved. 

TitIBBB. 

First Class Sta'tidarda. £ s. d, 

79 oak @ 3 d ... «... ... ... 0 19 9 

84 other species @ 3 d ... ... 1 1 0 

Second Class Standards, 

96 oak, average contents 7 c. ft., total 672 c. ft. @ 6| d 18 18 0 
5 other species average contents 7 c. ft., total 35 c. 

ft. li d. ... ... ... 0 4 4J 

Third Class Standards. 



Firewood. 

1,960 stacked cubic feet @ 20 s. per 100 c. ft. .. 19 12 O' 

Total estimated net value of stock reserved ... 110 15 8J 


i e. per acre ... ... 22 8 3J 

■ i ■ ■i.i — ff # I '■ ' ' 

ESTIMATED NET VALUE OF ENTIRE STOCK IN 1878. 

Vailie of prod' co to be rpmoved ... 103 19 7 

., „ stock „ reserved ... 116 15 

Total ... 220 15 3i 

4,2 7 5J 


Value per acre 
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Probable value of the coupe 25 years hence, 
>. e. in 1903. 


The standards of the first class, about 10 per cent, of which 
die on being isolated at the exploitation of the coppice, scarcely 
attain a diameter of 8 inches by tho end of the second rotation. 
But the standards of the second and. higher classes put on average 
diametral increment of 6 inches during each Rotation of 25 years. 
The trees now reserved will, therefore, be worth as follows in 
1903 

Second Class Standards. 


£ s. d. 

71 oaks of 8 inches diameter, averam contents o. ft., total 248^ c. ft. 

@5^d. ... ... ... ... ... 5 19 li 

76 other species, average esntents 9 stacked cubic feet, total 684 c. ft. 

@33 8. per 100 ... ... ... ... 11 6 8j 


Third Class Standards. 


96 oaks of 16 in. diameter, average contents 21 c. ft., total 2,016 c. ft. 

@11H ... ... ... ... ... 96 12 0 

6 others, average contents 35 stacked cubic feet, total 175 c. ft. @ 

33 s. per 100 ... ... ... ... 2 17 7 


Veterans {Timber). 



Veterans {Firewood). 


4,620 stacked cubic feet @ 20 s. per 100 ... ... 46 4 0 

The underwood. 

Half the value* of the present underwood ... ... 20 19 OJ 

Estimated total net value per acre in 1903 ... 381 0 

Estimated net value per acre in 1903... 73 2 8} 










It 18 easy to deduce from the above figures the total incre- 
ment added during the rotation from 1879 to 1903. Expressed 
in money it is £ 381 Os. S^d. — £ 116 15s. 8Jd.=£ 26i 5s; i, e. 
£ 50 14s. 4Jd. per acre for the whole rotation, or very nearly £ 2 
Os. fid. per acre per annum.* Expressed in cubic feet the incre- 
ment per acre per annum is as follows : — • 

% 

Oak timber ... ... 22 c. ft. approximately 

Fuel from standards ... 17 „ „ „ 

Fuel from underwood ... ... 12 „ „ 

Total ... 61 

Again the figures of the preceding exploitation of 1853 are 
available, and reference to them will show that whereas only 10 
standards having a girth of 14 inches and upwards were probably 
left in that year, 45 are to be spared in 1878, and as tho net value 
of these trees alone will have increased by as much as £ 200, it 
is in their reservation that we must recognise the chief merit of the 
coppice proposals for 1878. 

The preceditig analysis, which is only a skeleton of what such 
analyses should be, suffices to show how we may interrogate the 
future of any coupe or crop and correctly forecast from a financial 
point of view the probable results that may follow from a given 
operation. 



TABLE FOR COMPUTING PRESENT VALUE OF A 
PERPETUAL INCOME. 


On page 104 the formula 
G = 


'R 


(1 + if - 1 

was explained. In the following tabic are given the value of the 
expression 


for differeni; values of i and n. Hence to 


find out what capital will produce a given periodically recurring 
income we have only to multiply the amount of that income by 
the coelBicient taken from this table and corresponding to the rate 
of compound interest and the number of years in the period in 
question. 


CM 

O ^ 


liATK OF COMPOUND INTEREST PER (’ENT, 


a 

3 

3J 

4 


5 

1 

33-333.3 

28-5714 

25*0000 

22-2222 

20 0000 

2 

10‘4204 

14*0400 

12*2540 

10*8000 

9-7561 

3 

10-784.‘3 

9-1981 

8-0087 

7-0838 

6-3442 

4 

7-96()0 

6-7786 

5-8872 

5*1043 

4*0402 

5 

6-2785 

5*3280 

4-6157 

4-0620 

8*0105 

6 

5 1 532 

4*3()10 

3*8802 

3*8084 
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PREFATORY NOTE. 


This translation was Originally issued in fascicles, the 
first of which appeared so long ago as December 1880. 
The entire Manuscript was then already complete and 
nothing remained but to pass it through the press as 
quickly as possible. In the meantime, however, circum- 
stances occurx’ed which have delayed up to this the pub- 
lication of the final sheets. To narrate those circum- 
stances here would take too long ; suffice it to say that 
for more than three years I received no proofs, and to 
complete the work even now, although only four forms 
remained to be printed, I have had to go to Bombay and 
after infinite trouble to secure and bring to Dehra Dun 
all the previously printed matter comprising pp. 1—304, 
which were ready in November 1882 ! This explanation 
I owe to those who so readily accorded me their generous 
support when I first proposed to undertake the trans- 
lation. 

I n then undertaking it I wrote as follows : — 

“ A work embodying in a compact form the first prin- 
ciples of Forest Organisation and Working treated in a 
simple manner aixd taking into account the peculiar ad- 
ministrative, economic and physical conditions obtaining 
in India, is what is chiefly and urgently required. Data 
for such a work in an immediately available form do not 
exist, nor can they be c<)llectcd and marshalled together 
for a considerable number of years yet. In the mean- 
while, English Translations and Abridgments of French, 
German and Italian books on the subject, cannot fail to 
be extremely useful.” 
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“ Guided by these considerations 1 have ventured^ 
with tlic full approval of the author, to attempt a trans- 
lation oTM. Ch, Broilliard’s recently published work en- 
titled “ Cours d' Aminagement.” This work is designed 
to supply a textbook for the students attending the 
course of Lectures on Forest Organisation and Working 
at the Forest School at Nancy bi France. It is not meant 
to take the place of the lectures, but only to furnish a 
convenient skeleton or summary, which the Lectures fill 
up, expand and illustrate. The summary is, however, so 
perspicuously written and so well connected together in 
all its parts, that it is perfectly intelligible by itself and 
gives a clear and sufficiently complete idea of Forest 
Organisation as it is understood and practised in France.” 

I had intended to append to the translation a short 
accouTit of the state and progi’css of Forest Organisation 
in India and an essay on the application of general prin- 
ciples to the peculiar oirciiinstancos of this country. My 
present post of Instructor of Forestry at the Imperial 
Forest School, Dehra Dun, Avill necessitate my shoi’tly 
bringing out a special treatise on those subjects, and 
hence anything I could add thereon to this book would 
be purely a work of supererogation. 

I also then proposed, in the event of sufficient leisure, 
to write a summary description of the principal methods 
of Forest Organisation at present in vogue in Germany ; 
but the appearance, during the interval that has elapsed, 
of Mr. Laird-MacGrogor’s work has rendered that 
superfluous. 

During this interval we have also had in the Indian 
Forester, from the pen of Mr. Fisher, a translation of 
]\t. ihiton’s J)rochnra on Forest Organisation, which is 
conceived in a different spirit from M. Broilliard’s work 
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and, therefore, possesses a utility distinct from that of the 
latter book. 

With regard to the technical terms employed in this 
translation, such as are connected with sylviculture and 
which are mostly the same ns those usedjn Mr. Smythies’ 
and’ my translation of Ml Bagneris Manual, have received 
almost unqualified approval in England. The term 
Organisation’’ itself has already been adopted by Mr. 
Laird-MacGregor and in official reports. Ihit, without 
attempting to justify every term, I shall feel that 1 have 
fully attained my object, if 1 have succeeded in making 
M. Broilliard’s work at once intelligible to English 
readers. 


Dehra Dun, 

13th March 1886. 


E. E FERNANDEZ. 
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